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ABSTRACT
This study basically aims at estimating fertility and childhood 
mortality rates for a rural community in the Western Region of Ghana using 
the pregnancy history method. The method was found to have a few advantages 
over other indirect methods used for estimating fertility and childhood 
mortality. However, pregnancy history data suffer from under-reporting, 
event misplacement and age mis-statement errors; and these off-set some of 
the advantages of the method.
The observed rates from the study area gave an implausible impression 
of a rise and fall in fertility and childhood mortality in the last 15 years 
preceding the survey. This feature is believed to be associated with event 
misplacement errors.
The reported data was smoothed using the moving average procedure. 
Age-specific fertility rates among younger women were found to be declining 
in the last 10 years preceding the survey; and this was believed to be 
related to the impact of formal education. Fertility in the area was high 
and constant over the the last 15 years prior to the survey. Total 
fertility rate for the last 5 years was estimated to be about 6.1 per 
female.
Childhood mortality was under-reported by about 20 per cent. And the 
infant mortality rates obtained were considered to be implausible as a 
result of event misplacement and under-reporting errors. In general, both 
the infant and childhood mortality [q(5)] rates are high but declining. 
However, the rate of decling could not be categorically stated as a result
of errors in the data.
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CHAPTER 1
INTRODUCTION AND BACKGROUND
1.1 AIM AND OBJECTIVES
Recently, some demographic studies in developing countries have focused 
attention on fertility and mortality changes. Tsui and Bogue (1978), for 
example, have presented a concise report on the trends, causes and 
implications of declining world fertility. In their survey of fertility 
change in 113 countries around the world between 1955-60 and the early 
1970s, 29 were observed to have had an increase in total fertility. Ten of
these countries were from Africa. Eighty-three had a decrease and only one 
had no change. The World Fertility Survey has also devoted part of its 
resources to the study of fertility and mortality changes in developing 
countries. Results from some of these studies should, however, be received 
with some caution. For, no historic vital registration systems exist in in a 
number of developing countries in any reliable form which can give an 
accurate picture of fertility and mortality trends. Secondly, the available 
data from these countries have been inadequate and defective. And except in 
a few cases, most of the methods used cannot detect minor changes, 
especially, those at the incipient stage of decline, given the assumption of 
constant fertility that is inherent in the methods.
2About a decade and a h a l f  ago the  United Nations  po in ted  out  t h a t  
" . . . T h e r e  i s  a s e r i o u s  gap between the  q u a n t i t a t i v e  in fo rm a t io n  about  
p o p u la t i o n s  t h a t  i s  e s s e n t i a l  fo r  many purposes  and the  amount and q u a l i t y  
o f  d a ta  a c t u a l l y  a v a i l a b l e . . .  In deve lop ing  c o u n t r i e s ,  the r e g i s t r a t i o n  of  
v i t a l  e ven t s  i s  o f ten  n e a r l y  n o n - e x i s t e n t  or  a t  b e s t  only  f r a c t i o n a l  in 
c o v e ra g e . "  (United N at ions  1967 :1 ) .  This  s i t u a t i o n  has no t  changed much 
s in c e  t h a t  p e r i o d .
This l a c k  of  v i t a l  ev e n t s  r e g i s t r a t i o n  d a ta  which p re c lu d e s  the  use of  
d i r e c t  measures has led  to the  use of  sample surveys  and i n d i r e c t  methods in 
d e r i v i n g  m o r t a l i t y  and f e r t i l i t y  r a t e s .  Among the i n d i r e c t  methods widely  in 
use a re  the  s t a b l e  and q u a s i - s t a b l e  p o p u la t io n  models ,  B r a s s ’ P/F r a t i o s  , 
c h i l d r e n  eve r -bo rn  and c h i l d r e n  s u r v i v i n g ,  own-ch ild ren  approach ,  pregnancy 
h i s t o r y  a n a l y s i s  and the  widowhood and orphanhood approaches .  The p r e s e n t  
s tudy  e x p lo re s  the  use o f  one o f  t h e se  i n d i r e c t  methods, the  pregnancy 
h i s t o r y  a n a l y s i s ,  in d e r i v i n g  f e r t i l i t y  and m o r t a l i t y  e s t i m a t e s  fo r  r u r a l  
Western Ghana, an a re a  w i th  no v i t a l  even t s  r e c o r d s .  The main approach of  
the  method i s  to c o l l e c t  complete r e c o r d s  of  r e s p o n d e n t s '  p a s t  pregnancy 
outcomes.  This  enab les  f e r t i l i t y  and m o r t a l i t y  changes to be s tu d i e d  over 
t ime from the  same source  m a t e r i a l . The method i s  being a p p l i e d  to  da ta  
d e r iv e d  from a l o n g i t u d i n a l  demographic survey  conducted in some s e l e c t e d  
v i l l a g e s  in the  Western Region o f  Ghana in 1974. This  s tu d y ,  i t  i s  hoped,  
w i l l  no t  on ly  p rov ide  some idea  about  the  p a s t  and p r e s e n t  f e r t i l i t y  and 
m o r t a l i t y  of  a r u r a l  community in Ghana, but  a l s o  prov ide  an o p p o r tu n i ty  to  
t e s t  the pregnancy h i s t o r y  method w i th in  the  c o n te x t  o f  Ghana.
31.2 STUDY AREA
In 1974 the  Demographie Unit  of  the  U n i v e r s i t y  o f  Cape Coast (Ghana) 
i n i t i a t e d  a p r o j e c t  to c o l l e c t  demographic d a ta  p e r t a i n i n g  to  the r u r a l  
a r e a s  o f  the  Western Region of  the  co u n t ry .  This  reg ion  i s  l o c a t e d  in the 
s o u th -w e s te rn  s e c t i o n  o f  the  co u n t ry ,  along the bo rder  wi th Ivo ry  Coast to 
th e  west and the  Gulf  o f  Guinea to  the  sou th  (F igu re  1 . 1 ) .  The r eg ion  was
c r e a t e d  in 1963 from the  former Western Region which c o n s i s t e d  of  the
p r e s e n t  Western and C e n t r a l  Regions.  U n t i l  1957, i t  was known as the  Western 
P ro v in c e  of  the  Gold Coas t .
C l i m a t i c a l l y ,  i t  i s  the  w e t t e s t  and the  most humid a r e a  in Ghana. 
R a i n f a l l  r e c o r d i n g s  show an annual  t o t a l  of  between 1500 and 2000mm in most 
a r e a s  and d i s t r i b u t e d  th roughou t  the  y e a r .  R e l a t i v e  humidity i s  always 
abou t  80 per  cen t  or more. The h igh  r a i n f a l l  and humidity  have combined to 
g iv e  r i s e  to  a dense t r o p i c a l  f o r e s t .  The a re a  i s ,  t h e r e f o r e ,  one of  the 
major sou rces  of  t imber  and t imber  p roduc ts  in the  co u n t ry .  The c l i m a t i c
c o n d i t i o n s  and the  v e g e t a t i o n  suppo r t  a number of  ag ro -based  p r o j e c t s .  
These in c lu d e  the Mpohor P a lm -o i l  p r o j e c t ,  the  c i t r u s  f r u i t s  p r o j e c t  nea r  
Axim and the Rubber E s t a t e s  o f  Bonsaso. In a d d i t i o n ,  the  reg ion  has one of  
th e  r i c h e s t  g e o l o g i c a l  fo rm a t io n s  in A f r i c a  (Boateng 1966 :40) .  I t  was p a r t l y  
th ro u g h  the gold from t h i s  r eg ion  t h a t  the  coun t ry  earned  her
p re - in d e p en d en ce  name of  Gold Coas t .  Other m in e ra l s  mined from the  reg ion 
a r e  b a u x i t e  and manganese.  D esp i te  the r e g i o n ' s  endowed n a t u r a l  r e s o u r c e s  
i t  i s  one o f  the l e a s t  developed  a r e a s  in the  coun t ry  (Engmann 1973:26).  
P r o v i s io n  of  f a c i l i t i e s  l i k e  e l e c t r i c i t y ,  p ipe -bo rne  w a te r ,  
h o s p i t a l s / c l i n i c s  and s u r f a c e d  roads  a re  found in the  few urban c e n t r e s  and 
some developed e n c l a v e s .  None o f  the  survey  v i l l a g e s  f a l l s  i n t o  e i t h e r  of
t h e s e  c a t e g o r i e s .
4F i g u r e  1.1
Demography Scheme Sample Areas'- 
Western Region of Ghana
Ghana 
/ --------
Study Area
Main Roads -- -------
O th e rR oa ds - - . -------
Sample Areas - Enc hi
o 2 o Miles
Yakasi o-.^Enchi Asan krangwa
B ogoso
Tarkwa
A x i m
5The reg ion  i s  p redominan t ly  i n h a b i t e d  by the  Akan e t h n i c  group.  
According to the  1960 Census the  Akans formed about  90 per  cen t  o f  the  
r e g i o n ’ s popu la t ion  (Ghana 1964:25) .  The Akan groups found in the  r eg ion  
a r e  the  Nzimas. F a n t i s . Aowins and Wassaws.
For the survey ,  e i g h t  v i l l a g e s  were p u r p o s e f u l l y  s e l e c t e d  fo r  t h e i r  
” . . .  a c c e s s i b i l i t y  . . . d u r i n g  the  r a i n y  season ,  t h e i r  p o p u la t io n  s i z e  and 
t h e i r  d i s t a n c e  from Cape Coas t” ( J a in  1978 : x i ) .  The p o p u la t i o n s  o f  t h e s e  
v i l l a g e s  ranged from 969, Ayiem, to  5,378 fo r  Asankrangwa (Table  1 . 1 ) .  By 
Ghanaian s t a t i s t i c a l  d e f i n i t i o n ,  the  l a t t e r  s e t t l e m e n t  q u a l i f i e s  to  be a 
town, which i s  any s e t t l e m e n t  wi th a p o p u la t io n  o f  5,000 or  more peop le .  
But the town l a c k s  a l l  urban a m e n i t i e s .  However, the  town s e r v e s  as  an 
a d m i n i s t r a t i v e  c e n t r e  due to i t s  s i z e  and l o c a t i o n  w i th in  the a r e a .  At b e s t  
i t  can be d e s c r ib e d  as an 'overgrown v i l l a g e ’ . The l a s t  t h r e e  s e t t l e m e n t s ,  
Edum Banso, Edum Dominase and Ayiem a re  no doubt p u re ly  r u r a l  s e t t l e m e n t s .  
The e t h n i c  composi t ion  o f  the  survey  a rea  i s  Wassaw 56 per  c e n t ,  Aowin« 27
per  cen t  and o th e r  Akan groups  12 per  c e n t .
This  s tudy  i s  no t  the  f i r s t  a t t em p t  to  c o l l e c t  demographic d a t a  or  
u n d e r ta k e  a demographic s tudy  in the r e g i o n .  U n f o r tu n a t e ly ,  most o f  the  
s t u d i e s  have been under taken  as p a r t  o f  a n a t i o n a l  e x e r c i s e  or  r e s t r i c t e d  to  
th e  urban a r e a s .  As p a r t  o f  the  Western P rov ince  o f  the  Gold Coas t ,  the
f i r s t  p o p u la t io n  count  was conducted in the  a rea  in 1891 . This  was fo l lowed 
by counts  every  ten  y e a r s  u n t i l  1931 . The 1941 Census, d i s r u p t e d  by the  
Second World War, was conducted  in 1948. The a rea  was covered  in the  1960 
and 1970 Censuses o f  Ghana. Busia (1950) conducted a survey  on the  
p o p u la t io n  of  S e k o n d i - T a k o r a d i , the  c a p i t a l  o f  the r e g i o n .  Though t h i s  was 
done from a s o c i o l o g i c a l  s t a n d p o i n t ,  i t  was one o f  the  f i r s t  a t t e m p t s  to 
look  a t  the demographic composi t ion  of  the  r e g i o n a l  c a p i t a l .  Brown (1976) 
s tu d i e d  the p o p u la t ion  c h a r a c t e r i s t i c s  o f  Sekondi-Takorad i  in the  l i g h t  o f
Table 1.1
Population of Survey Villages
Village Population
Percentag 
of Total
Asankrangwa 5,378 25 .0
Enchi 4,790 22.3
Mpohor 2,917 13.5
Yakasi 2,407 11 .2
Nsuaem 2,233 10.4
Edum Banso 1,531 7.1
Edum Dominase 1,273 5.9
Ayiem 969 4.5
Total 21 ,493 100.0
Source: Jain (1978) p 2.
7Busia’s previous observation.
Most of the other demographic studies covering the area have been done 
as part of national studies. These include Hilton’s (1956) study on the 
distribution and density of the population of the Gold Coast; Gaisie’s 
(1969) work on the fertility levels and differentials in Ghana; Studies in 
the spatial relationship of the socio- cultural characteristics of the 
population (of Ghana) by Forde (1966, 1976); and Engmann (1969, 1973 and 
1976) on the geographical distribution of population characteristics in 
Ghana; the 1968/69 National Demographic Sample Survey (NDSS) , the 1965/66 
Ghana Fertility Survey and the 1963 Rural Fertility Survey. There has not 
been any long range demographic studies of the rural population in the 
region such as Golding’s (1963) and Hunter’s (1967) studies in the Northern 
and Upper Regions and the Danfa Project in the Greater Accra Region (Sai et 
al, 1972).
1.3 SOURCES AND LIMITATIONS OF DATA
This study is predominantly based on the pregnancy history data from 
the 1974 survey which was conducted to give baseline information on the 
population in the survey villages for multi-round surveys. The survey, 
undertaken with 15th April as the reference date, collected data on 
individuals, household characteristics and composition, socio-economic and 
demographic characteristics such as education, occupation, sex, age, 
religion, ethnicity, marital status and type of marriage, migration and for 
women 12 years and over, a complete record of their pregnancies.(see
Appendix A1 for a copy of the questionnaire.) Twenty-seven pieces of
information were collected on each individual in addition to 8 on
pregnancies. In general, the project aimed at "... measuring the incidence 
of mortality and fertility in a rural community of about 20,000 persons in
8the  f o r e s t e d  a r e a . . . . "  ( J a in  1978: x i ) .  S p e c i f i c a l l y ,  i t  covered 21,493 
people in 5 ,030  households  with  6,923 females  12 y e a r s  and o ve r .  Of the se  
f e m a le s ,  4,614 were m others .
The d a t a  form the su rvey ,  l i k e  most demographic d a t a  from developing  
c o u n t r i e s ,  i s  f r a u g h t  wi th e r r o r s  and b i a s e s .  These e r r o r s  and b i a s e s  can 
be c l a s s i f i e d  acc o rd in g  to  t h e i r  s o u r c e s ,  i n t o  e r r o r s  having t h e i r  o r i g i n  in 
sam pl ing ,  c o n t e n t  and coverage .  S ince the survey  was conducted on a 
non-sam pl ing  b a s i s ,  the  f i r s t  type of  e r r o r  w i l l  no t  be cons ide red  h e r e .  
Th is  does n o t  mean t h a t  the  non-sampl ing  procedure  has no e f f e c t  on the  da ta  
e s p e c i a l l y  when one c o n s i d e r s  i t s  use to  cover  the r e g io n .
Attempts  to  produce m a rg in a l s  from the  d a t a  have r e v e a le d  a number of  
b i a s e s  and i n c o n s i s t e n c i e s .  One p l a u s i b l e  reason  fo r  the  e r r o r s  i s  t h a t  
i n s t r u c t i o n s  to  i n t e r v i e w e r s  were n o t  e x p l a n a to r y  enough so t h a t  the  same 
q u e s t i o n s  were i n t e r p r e t e d  d i f f e r e n t l y  by d i f f e r e n t  i n t e r v i e w e r s .  Secondly ,  
in some c a s e s ,  i n t e r v i e w e r s  could n o t  e l i c i t  the  r i g h t  in fo rm a t io n  from 
r e s p o n d e n t s .  In the  a r e a ,  fo r  i n s t a n c e ,  no d i s t i n c t i o n  i s  made between the 
performance  o f  marr iage  r i t e s  and the  consumation o f  m a r r i a g e .  An in t e r v i e w  
t h a t  does n o t  d i s t i n g u i s h  between the  two i s  l i k e l y  to c l a s s i f y  people whose 
m a r r i ag e  has  n o t  been consumated as l i v i n g  in sexua l  u n ions .  These two 
r e a s o n s  a re  p a r t l y  r e l a t e d  to  the  a t t e m p t  to t r a n s l a t e  q u e s t i o n s  from a 
f o r e ig n  language  to  t h a t  o f  the  r e sponden t  a t  the  time of  i n t e r v i e w i n g .  I t  
has been e s t a b l i s h e d  e l sew here  ( see  Caldwell  1974:5; Ware 1977:16-18) t h a t  
b e t t e r  r e s p o n s e s  can be o b ta in ed  by us ing  p r i n t e d  q u e s t i o n n a i r e s  t r a n s l a t e d  
i n t o  the  l o c a l  languages  long be fo re  the  i n q u i r y  than us ing  o n - t h e - s p o t  
t r a n s l a t i o n s .  T h i r d l y ,  i t  was a l s o  observed t h a t  some i n t e r v i e w e r s  fo rg o t  
t o  do r e c o r d i n g s  in the f i e l d  and then f i l l e d  up the  b lank spaces  a t  home. 
This  was r e v e a l e d  by some o f  the  i n t e r v i e w e r s  when they  were co n f ro n te d  by
th e  s u p e r v i s o r  about  some i n c o n s i s t e n c i e s  on t h e i r  s c h e d u le s .  A number of
9such fillings may have passed unnoticed. Respondents have also been found 
to give incorrect answers either through ignorance, such as the answer to 
age, or misunderstanding the question or deliberately lying to avoid 
ill-luck to a pregnant woman, bad omen to the family and/or village or 
taxation (Joseph 1975:328). Age mis-statement is a problem in illiterate 
societies like the one being studied where the concept of age or date of 
birth is of no particular significance. As a result the ages of mothers 
should be accepted with caution. (This will be discussed further in Chapter 
Two). On the other hand, dates of birth for children aged about ten years 
and below can be said to be fairly accurate as a result of the use of 
baptismal certificates and home recordings by parents and other relatives in 
some of the villages. Some inconsistencies, such as those on migration and 
education, were corrected at the editing stage by cross-checking with other 
related information about the same person.
Coverage errors, on the other hand, were reduced to a minimum for two 
reasons. Educational campaigns through the Social Welfare Department, 
churches, chiefs and schools made the population aware of the project and 
therefore willing to co-operate. Secondly, there were checks and re-checks 
during and after the interviewing to detect duplications and omissions.
1.4 SCOPE OF THE STUDY
Generally, the study addresses itself to two issues:
(1) estimating age-specific fertility and infant and child mortality 
rates restropectively for 40 years before the survey using pregnancy history
data; and
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(2) determining the applicability of the method within the Ghanaian 
situation.
The study is organised into five chapters. The First Chapter deals 
with the aim and objectives of the study, the area of study, sources and 
reliability of the data. The pregnancy history method is reviewed in the 
first section of Chapter Two. In the second section of the chapter, the 
survey data is evaluated and set out for the analysis of fertility and 
childhood mortality. The analyses are done in Chapter Three.
In an attempt to get plausible fertility and mortality rates for the 
area and to assess the reliability of the method, the results are compared 
with independent sources such as the 1974/77 vital registration data for the 
same area, and the 1968/69 National Demographic Sample Survey (NDSS) for the 
rural areas of the Western Region. The fertility and mortality rates 
observed in Chapter Three are adjusted for under-reporting, age 
mis-statement and event misplacement errors in Chapter Four. The Fifth 
Chapter involves a synthesis and a discussion on the whole study.
CHAPTER 2
METHODOLOGY AND EVALUATION OF DATA
2.1 INTRODUCTION
Over the past two and-a-half decades, a number of indirect methods and 
analytical procedures have been developed, using census and survey data as 
input, to derive fertility and mortality rates for developing
countries. There is no doubt that the development of these methods and 
procedures has greatly improved the demographic knowledge about these 
countries, especially those of Africa. Brass’ techniques have, for example, 
provided remarkable breakthrough methodologies in studying the defective and 
insufficient demographic data in Africa. Caldwell (1974:4) has noted that 
” ... without question these methods [indirect methods] handle bad data 
surprisingly well.”
With the present interest in fertility and mortality change and the 
evaluation of family planning in developing countries, pregnancy history 
analysis, the indirect method used in this study, has come into popular 
use. The World Fertility Survey (WFS), for example, is using this method in 
the collection and analysis of its demographic data. According to Bogue and 
Bogue (1970:1)
"This procedure not only is correct in terms 
of demographic theory, but also seems to be 
practicable when put to use under the conditions 
that exist in the developing countries..."
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Some demographers have, however, not shared this optimism about the 
reliability of (some of) the methods. Seltzer (1973:5), in his overview of 
demographic data collection cautioned that:
"... whether one uses data to make decisions affecting 
policy or action, or to draw conclusions affecting a 
scientific knowledge, a failure to face up realistically 
to the difficulties of measurement can only lead 
one astray"
Without doubt some of the indirect methods have the potential of leading one 
astray in their conclusions. This has been demonstrated by Potter 
(1977a:340), in his evaluation of the pregnancy history method. One then 
needs to look critically at any indirect methods before using them. This 
chapter therefore examines the pregnancy history method in some detail. 
Futhermore, the chapter evaluates the available data, and sets it out for 
the calculation of rates.
2.2 PREGNANCY HISTORY METHOD 
2.2.1 Basic Principles
The pregnancy history method was developed to overcome the problem 
involved in the estimation of fertility and mortality change in the face of 
inadequate, scanty or non-existing vital events registration. Developed in 
the 1950s, it has been elaborated upon by Bogue and Bogue (1970), Brass 
(1971b, 1975 and 1977) and Potter (1975, 1977a and 1977b). The method 
involves "...a chronological record, for each woman of childbearing age (or 
a sample of such women) in a population, of each pregnancy she has 
experienced." (Bogue and Bogue 1970:3).
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A distinction can be made between maternity and pregnancy histories, 
although some authors use the two words interchangeably. Maternity 
histories refer to the recording of each successive live-birth and what 
happens to the birth— whether alive or dead—  while pregnancy histories go 
further to include pregnancies that did not result in live-births such as 
spontaneous or induced abortions and still-births. Potter (1975, 1977a) 
uses "birth" instead of pregnancy or maternity histories. In this study 
"pregnancy history" is used to reflect the type of data collected in the 
survey.
Glass and Grebenik's (1954) report on the 1946 Family Census of Great 
Britain is the earliest attempt to use the method. In that report completed 
family size was computed for marriage cohorts from 1910 to 1934. Sheps 
(1964) used pregnancy wastage to estimate fertility levels. Bogue and Bogue 
(1967), then used the method to estimate fertility change in developing 
countries. In 1970 they produced a manual on the method discussing it 
extensively, and in addition providing computer programmes for editing and 
calculating fertility and infant mortality rates. Brass (1971b:10-15) 
pointed out some of the problems inherent in the method using data from 
Papua New Guinea. In that paper the distribution of first births was used 
to correct the observed age-specific fertility rates. Hull (1975:205-232), 
employed the method in a study of the fertility and childhood mortality 
levels and trends in Maguwoharjo Indonesia. McDonald et al (1976) in their 
study of the levels and trends of fertility and childhood mortality in 
Indonesia, used the method and arrived at the conclusion that the results 
from the pregnancy history survey and from the own-children method applied 
to the 1971 Census (of Indonesia) did not differ greatly. The most 
extensive use of the method so far has come from the world round of surveys, 
the World Fertility Survey (WFS) Project. Published results from these 
surveys include those of Pakistan (1976), Dominican Republic (1976),
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Thai land  (1977) ,  In d o n es ia  (1978) ,  S r i  Lanka (1978) and F i j i  (1976) ,  to 
mention on ly  a few. Apart  from e nsu r ing  i n t e r n a t i o n a l  c o m p a r a b i l i t y  of  
r e s u l t s ,  t h e s e  s t u d i e s  have p rovided  an i n s i g h t  i n t o  some of  the  problems 
a s s o c i a t e d  with  the  method.
P o t t e r  (1975:17-44 ,  1977a:345-3^7) has e v a lu a te d  the  method fo r  even t  
misp lacement ( d i s c u s s e d  in s e c t i o n  2 . 3 - 5 ) ,  us ing  s im u la t i o n  models and the 
N a t i o n a l  F e r t i l i t y  Surveys o f  El Sa lvador  and Bangladesh.  From th e se  da ta  
i t  was shown t h a t  the  method has the p o t e n t i a l  o f  o v e r s t a t i n g  changes in 
f e r t i l i t y  or  r e c o g n i s i n g  one when none occur red  due to event  misp lacement.  
In a s i m i l a r  s tudy  of  the F i j i  F e r t i l i t y  Survey ( P o t t e r  1977b:111-117) ,  i t  
was observed  t h a t  the  r e l a t i v e l y  c o r r e c t  d a t e  o f  b i r t h  r e p o r t i n g  from the 
su rvey  j u s t i f i e d  the  use o f  the  pregnancy h i s t o r y  method in the  c o l l e c t i o n  
and a n a l y s i s  of  f e r t i l i t y  d a t a .  The crux of  the  m a t t e r ,  however, i s  whether 
th e  ’ c o r r e c t ’ age r e p o r t i n g  in the  F i j i  d a t a  can be ob ta ined  in most o f  the 
c o u n t r i e s  where WFS i s  being  conduc ted .  The Dominican Republic (1977:4)  and 
Tha i land  ( 1 9 7 8 :4 ) ,  fo r  i n s t a n c e ,  d e t e c t e d  age m i s - s t a t e m e n t  in t h e i r  d a t a .
Data c o l l e c t i o n  fo r  the  method in v o lv e s  the  r e c o rd in g  of  a l l  pregnancy 
outcomes to  a c e r t a i n  c a t e g o r y  o f  f em ales ,  da te  o f  b i r t h  o f  each c h i l d  and 
d a t e  o f  dea th  o f  each c h i l d  i f  a p p l i c a b l e .  The r e c o rd in g  o f  the  ev e n t s  can 
be from the  e a r l i e s t  to  the  l a t e s t  or  v i c e - v e r s a .  The in fo rm a t io n  de r ived  
from the  h i s t o r i e s  a re  then t a b u l a t e d  accord ing  to number o f  women by age 
and pe r io d  be fo re  survey  on one hand,  and b i r t h s  by age o f  mother and per iod  
b e f o r e  survey  on the  o t h e r .  These two t a b u l a t i o n s  form the numera to r  and 
th e  denominator  r e s p e c t i v e l y  fo r  the  c a l c u l a t i o n  of  a g e - s p e c i f i c  f e r t i l i t y  
r a t e s .  Childhood m o r t a l i t y  r a t e s  a re  c a l c u l a t e d  us ing  the number o f  b i r t h s  
and the  p r o p o r t i o n  dying between ages x and ( x + n ) . The r e s u l t a n t  r a t e s  
p ro v id e  in fo rm a t io n  fo r  the  s tudy  of  f e r t i l i t y  and m o r t a l i t y  t r e n d s .  Figure 
2.1 shows how one can s tudy  f e r t i l i t y  change from pregnancy h i s t o r y  d a t a .
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F i g u r e  2 . 1
Measuring Fertility Change in 
Pregnancy History Ana lys is
Using Lexis Diagram
Paral lel  ogram s to be compared when  
measuring change in f e r t i l i t y  at age
30-34 in the 20 years preceding s u r v e y
EXACT AGE 
AT THE TI ME 
OF SURVEY
SURVEYYEARS BEFORE
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The shaded parallelograms show fertility at age 30-34 in the twenty years 
before the survey. Changes in fertility among the 30-34 age group (if any) 
can be revealed by comparing the rates in the periods 15-19, 10-14, 5-9 and 
0-4 years before the survey. However, it is in this area of estimating 
change that one encounters problems.
2.2.2 Merits Of The Method
According to Bogue and Bogue (1970:1), the method is 'correct in 
demographic theory' in that conventional demographic techniques are applied 
to the data from the method. Fertility and mortality estimates like 
age-specific fertility rates, completed family size, parity distribution and 
childhood mortality can be calculated from the same source material. Also 
the rates can be calculated for a long period into the past. The method 
provides data not only for birth cohort populations but also for calendar or 
cross-sectional ones. As the method involves the complete fertility 
experience of women it is able to prompt them to remember all pregnancies in 
their lifetime. It therefore provides an assurance that women will be able 
to mention all pregnancies and their outcomes. Thus in some developing 
countries, "...it is possible to collect by direct interview from 
representative samples of women pregnancy history data that are far more 
complete and reliable than the data obtained from vital registration 
system." (Bogue and Bogue 1970:9). The method also has no assumption of 
constant fertility and/or mortality found in a number of indirect methods.
2.2.3 Biases In The Method
Some of the above advantages work in the opposite direction. Prompting 
women to remember all vital events in their lifetime may lead to the
17
remembrance of  so r ro w fu l  or  u n p le a sa n t  e x p e r i e n c e s  which may a f f e c t  
r e s p o n s e s .  The p rocess  of  e l i c i t i n g  and r e c o rd in g  a l l  e ven t s  i s  t e d io u s  and 
t ime consuming f o r  both the  i n t e r v i e w e r  and the  re sponden t  and can e a s i l y  
lead  to boredom. The method does no t  he lp  to  measure the f e r t i l i t y  and 
m o r t a l i t y  ex p e r i e n c e  o f  an a r e a  of  i n t e r v i e w  i f  the pop u la t io n  has a h igh 
p r o p o r t i o n  o f  m i g r a n t s — excep t  where m ig ra t i o n  h i s t o r y  i s  in c lu d e d .  Data 
from pregnancy h i s t o r i e s ,  l i k e  those  from c h i l d r e n  eve r -bo rn  and s u r v i v i n g ,  
a r e  inadequa te  fo r  the s tudy  o f  m o r t a l i t y  a t  a l l  ages because of  r e c a l l  
l a p s e  among o ld e r  peop le .
Bogue and Bogue (1970:9)  l i s t  t h r e e  e r r o r s  i n h e re n t  in the  r e sponses  
given to  pregnancy h i s t o r y  q u e s t i o n s .  These a r e :
(1) m i s r e p o r t i n g  the  d a te  a t  which pregnancy o ccu r red ;
(2) m i s r e p o r t i n g  the  age (d a te  of  b i r t h )  of  mother;  and
(3) u n d e r - r e p o r t i n g  of  p r e g n a n c ie s .
Age m i s - s t a t e m e n t  has been found to be a drawback on the  q u a l i t y  of  
pregnancy h i s t o r y  d a t a  from deve lop ing  c o u n t r i e s .  Some o f  the  WFS r e p o r t s ,  
fo r  example,  e x t e n s i v e l y  d i s c u s s  the  e f f e c t s  o f  age m i s - s t a t e m e n t  on 
observed f e r t i l i t y  and m o r t a l i t y  r a t e s .  The Indones ian  survey  r e p o r t  
remarks t h a t  "The [ f e r t i l i t y ]  r a t e s  a re  s u b j e c t  to e r r o r  due to p o s s i b l e  
m i s r e p o r t i n g  of  b i r t h s "  ( In d o n e s ia  1978 :58) .  U n d e r - r e p o r t in g  o f  e ven t s  
i n h e r e n t  in most r e t r o s p e c t i v e  d a t a  from l e s s  l i t e r a t e  s o c i e t i e s  p lagues  
pregnancy h i s t o r y  d a ta  as w e l l .  "The f a i l u r e  to r e p o r t  a l l  p regnanc ie s  
weakens e s t i m a t io n  a r r i v e d  a t  with pregnancy h i s t o r y " .  (Tsui  and Bogue
1978: 8 ) .
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2.2.4 Measurement Difficulties
Data from pregnancy history analysis enables one to calculate 
age-specific fertility rates with the relation
where
i = age of woman
= age-specific fertility rate at age i 
= births between period t and t+1 to women aged i 
= female population aged i at mid-point of t and t+1; and 
K = a constant, usually 1,000.
Similarly, age-specific death rate between exact ages i and i+1 can be 
calculated by
D.M. = l x Kl ------P.l
where
i = age of deceased;
M_^  = age-specific death rate at age i
D^ = the number of deaths between period t and t+1 to the 
population aged i;
P. = the mid-period population aged i betweenl
t and t+1; and
K = a constant, usually 1,000.
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It has, however, been observed that rates derived by the above 
calculations are affected by age mis-statement, event misplacement and 
under-reporting. To correct the observed rates for these errors a number of 
adjustment procedures have been put forward. Bogue and Bogue (1970:60-90) 
have written an elaborate computer programme for editing age in ’a 
non-biasing* correction procedure. The programme is to be used when it is 
realised that 'correct' age reporting could not be achieved from the 
interviewing. It should be pointed out that no matter how 'effective' that 
programme might be, there is an inherent assumption that age mis-statement 
follows a certain systematic pattern which may not be so in all 
countries, (see Caldwell 1966 for the case of Ghana).
The Bogues further put forward two procedures for the adjustment of 
observed age-specific fertility rates. In the first procedure, a 'true' 
infant mortality rate estimated from independent sources for the same 
population and the same period is used to adjust the data for surviving 
births to age 1 in the form
z1.0 - Qo
where
Bz = the estimated true number of births in year Z
= the number of births in year Z who survived to their 
first birthday;
Qz = estimated 'true' infant mortality rate in year Zo
Sz = survival factor for year Z=1.0 - Qo
(Bogue and Bogue 1970:10)
The adjusted births are then used to calculate age-specific fertility rates 
and other rates for the population. The challenge then is how to obtain 
this 'true' infant mortality rate for the population. The whole object of
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the method is to derive demographic estimates in the absence of a 
registration system. It therefore becomes questionable how such an input 
can be obtained for the correction of births. Adjustment for rais-reporting 
of age of mother is not mentioned in the procedure.
The second alternative involves the reverse-surviving of live-born 
children still living using life table values to estimate ’true* births. 
The births are then used as numerators to calculate age-specific fertility 
rates. This second alternative suffers from all the defects of the reverse- 
survival method. It is further suggested that the rates from the adjusted 
births should be considered as ’medium' estimates and those from the 
unadjusted rates as 'low' estimates. The inflation of the 'medium' 
estimates by a margin of 5 to 10 per cent gives high estimates.
Brass (1975:44-49) has used the distribution of first births to correct 
for event misplacement. First births, according to Brass, are better 
reported than the rest and their timing errors are the same as for all order 
births. This adjustment makes use of the assumption that the ratio between 
cumulative fertility and first order births is proportional to 'true' 
values, that is:
F. kF.i =  l
FI. kFl.l l
where
F. = estimated age-specific fertility rate at age i
Fl = estimated age-specific fertility of first i
births at age i
F = true age-specific fertility rate i
k = the correction factor; and
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Potter (1977a:337) has observed that researchers have not critically 
looked at the biases in the pregnancy history method, especially, that of 
event misplacement. Event misplacement of either the date of birth of 
mother or child or both can lead to various distortions. These are shown in 
Table 2.1, and graphically shown in Figure 2.2.
The reporting of births earlier than they actually occurred leads to 
’younger’ distributions of fertility than the real situation. The reporting 
of events later than the real date of occurrence leads to ’older' fertility 
distributions. (Figures 2.3 and 2.4). In the latter case one may get a 
decrease in fertility in the recent adjacent periods before the survey, 
where none might have occurred or exaggerate minor changes that occurred 
within the period. The former case presents a situation of increase in 
fertility within the recent periods. Similar situations can be caused by 
omissions and age mis-statement. If the proportion of living births omitted 
from pregnancy history data increased with increase in time, the result will 
be the reporting of 'younger' fertility schedules. The reverse situation 
may also occur: if the omission of events increase with decrease in time 
the reporting of 'older' fertility schedules occur. The latter phenomenon 
is, however, less likely to occur than the former. The effects of age 
mis-statement work in a similar way. Under-statement of age leads to 
'younger' fertility schedules while over-reporting of age leads to 'older' 
schedules. Internal consistency checks such as sex ratios at birth and 
death, and sex differentials in infant mortality may help to reveal the 
plausible sources of error for the 'older' or 'younger' fertility 
schedules ( Potter 1977a:350-353).
Potter (1977a:345-347) has demonstrated that the assumptions in Brass' 
(1975:44-49) and Bogue and Bogue's (1970:60-90) adjustment procedures about 
date of birth mis-statements, under-reporting and the distribution of first
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Table 2.1
Event Misplacement Possibilities and 
Outcomes from Pregnancy History Data.
)1. Reference-period Slippage errors.
Respondents tend to misplace events:
(a) toward the date of survey
(b) further into the past
2. Reference-period Size errors.
Respondents tend to:
(a) over-estimate the length of inter-live birth intervals
(b) under-estimate the length of inter-live birth intervals
3 ^  Reference-period Dispersion errors.
Respondents tend to report:
(a) older distribution of fertility
(b) younger distribution of fertility
(c) earlier occurrance of child mortality
(d) later occurrance of child mortality.
NB Interviewers can similarly contribute to the errors. 
Sources: (a) Potter (1977a), p 340.
(b) Brass ( 1977) , p 110.
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F i g u r e  2.3
Younger R e p o r t e d  D i s t r i b u t i o n  of  F e r t i l i t y  o f  A g e  
C o h o r t  35
T r u e  F e r t i l i t y
F e r t  i I i t  y
------Repor ted  F e r t i l i t y
Fi  g u r e  2.4
O l d e r  R e p o r t e d  D i s t r i b u t i o n  of  F e r t i l i t y  o f  
A g e  C o h o r t  3 5
F e r t i l i t y T rue Fe r t i l i  t y  
R e p o r t e d  F e r t i l i t y
S o u r c e  -' P o t t e r  ( |97 7q). Pps 33 8 and 3 39
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order births used to correct observed fertility rates are unreasonable. 
Mis-statements do not occur in any systematic pattern as the Bogues' 
correction procedures imply. Neither are the reporting and distribution of 
errors in first order births the same for all order births as assumed by 
Brass. "...the difference between the distortions for the first births and 
all births implies that the correction scheme proposed by Brass is 
inapplicable. The 'timing errors' are not the same for first births as for
births of all orders." (Potter 1977a:347). Potter simulated for
misplacement of date of birth of children only. But he concedes that
under-reporting and age mis-statement of mothers may interact with date of 
birth displacement to distort fertility schedules. This aspect of the 
method is discussed further in the study.
One way of reducing the ill-effects of age mis-statement among mothers 
is to calculate fertility rates by duration of marriage instead of by 
chronological age. Evidence from Fiji (1976:15), however, indicates that 
the duration of marriage data may not necessarily give better results. 
Although people were more willing to report date of marriage than date of 
birth in Fiji, reported marriage dates were slightly less consistent than 
age dates. In Africa where people are not particularly conscious of dates 
or where early marriage is practised, the use of age at marriage may present 
other problems. In the study area some people reported marrying as low as 
at age 6.
Similarly, reported deaths of children may suffer from omissions, age 
mis-statement and event misplacement. These errors may result in the 
reporting of death rates for an 'earlier' or a 'later' period than they 
actually occurred. Brass does not offer any suggestions for the correction 
of reported childhood mortality rates. Bogue and Bogue (1970:152-154) 
suggest only the inflation of the observed infant mortality rates by 25 and
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50 per cent to get the ’medium' and ’high’ estimates respectively. The 
scheme thus corrects for only under-reporting and leaves event misplacement 
and age mis-reporting errors untouched. Potter (1977a:352) on the other 
hand, suggests that the probabilities of dying to exact ages 2 [q(2)] and 5 
[q(5)] should be calculated to reduce the potential influence of 
mis-reporting of date of death. Furthermore, childhood mortality should be 
calculated separately for both sexes, not only as a means for finding out 
sex differentials in mortality, but also for evaluating the data.
2.3 SOURCE AND EVALUATION OF DATA.
The pregnancy history method is normally used on the assumption that
(a) the population under study will remember all pregnancies;
(b) age-mis-statement among mothers is minimal or non-existent;
and (c) dates of birth of children are not misplaced. The question is: can
such ideal conditions be found with the data from the area under study? 
This section examines the above question and explores ways of making the 
data useable, bearing the observed limitations in mind.
2.3.1 Source Of Data.
In April 1974 the Demographic Scheme of the Department of Sociology of 
the University of Cape Coast (Ghana), initiated a longitudinal demographic 
survey which was continuously carried out from 1974 to 1977. (See Section 
1.3). The questionnaire on pregnancy history consisted of a series of 
questions on number of children born alive, number of children still living, 
number of children living outside the household, number of children adopted 
in or out, number of pregnancies that did not result in a live birth, for 
example, still births and spontaneous and induced abortions; and whether or
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n o t  the  woman was p regnan t  a t  the  t ime o f  the  i n t e r v i e w .  This l a s t  qu es t io n  
was put  in to f a c i l i t a t e  the  t r a c i n g  o f  the outcomes o f  p regnanc ie s  in 
subsequen t  c o u n t s .  The number o f  c h i l d r e n  born a l i v e ,  dead,  s t i l l  l i v i n g  
and pregnancy l o s s  were reco rded  in s e q u e n t i a l  o rd e r  s t a r t i n g  from the 
e a r l i e s t  to  the  l a t e s t  b i r t h  or l o s s .  Month and year  of  b i r t h  and year  of  
d e a t h ,  i f  a p p l i c a b l e ,  were reco rded  fo r  each pregnancy outcome. A maximum 
o f  12 p r eg n an c ie s  were al lowed fo r  each woman on the  q u e s t i o n n a i r e .  Where a 
woman had more than 12 p r e g n a n c i e s ,  the  l a s t  12 were r e c o rd e d .  Only 14 out  
o f  the  6923 women r e p o r t e d  12 p r e g n a n c ie s  or  more.  The l a s t  q u es t i o n  on the 
form, number e i g h t ,  was posed i f  the i n t e r v a l  between two a d j a c e n t  b i r t h s  
was two y ea rs  or more in o rd e r  to f ind  out  i f  some p reg n an c ie s  had been 
o m i t t e d .  (See Appendix A1).  One major drawback o f  the  q u e s t i o n n a i r e  i s  
t h a t  i t  did no t  i n c lu d e  month of  d e a t h ,  in fo rm a t io n  needed fo r  i n f a n t  
m o r t a l i t y  s t u d i e s .
The in fo rm at ion  from the pregnancy h i s t o r y  was coded on 2 c a rd s  -  ca rd s  
5 and 6 in the  t o t a l  survey  d a t a .  The f i r s t  e leven  columns o f  both ca rd s  
c o n t a in e d  the household i d e n t i f i c a t i o n  number and l i n e  number o f  the  mother .  
Columns 12-15 were fo r  the t o t a l  number of  c h i l d r e n  eve r -bo rn  by sex .  
Number of  c h i ld r e n  adopted i n t o  the  household appeared  in column 16. In 
columns 17 and 18—19 were the  pregnancy s t a t u s  o f  the mother and t o t a l  
number of  p regnanc ies  r e s p e c t i v e l y .  Card number appeared in column 20. 
Columns 21-80 con ta ined  in fo rm a t io n  on pregnancy outcomes with  10 columns 
f o r  each pregnancy.  In fo rm at ion  on each c h i l d  inc luded  pregnancy number, 
s t a t u s  o f  c h i l d ,  month and year  of  b i r t h  or  pregnancy l o s s ,  sex o f  c h i l d ,  
and year  of  dea th  i f  a p p l i c a b l e .  In a l l  6 ,923 women were covered  in the 
s u rv ey .  Women under 55 y e a r s  o f  age,  6206 of  them, were s e l e c t e d  fo r  the  
s tu d y .  Ten of  t h e se  women had to be d e l e t e d  because  the  year  of  b i r t h  of  
one or more of  t h e i r  were n o t  r e p o r t e d .  The r e s t  r e p o r t e d  15,154 b i r t h s .
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Unless otherwise stated, this pregnancy history information is the 
source for fertility and mortality analysis in this study.
2.3.2 Evaluation Of Data.
Of the reported 15,154 pregnancy outcomes, 292 were still births or 
abortions, both spontaneous and induced. This number is very low and, 
therefore, makes one suspect under-reporting of still-births. The years of 
death of 15 births were recorded as being earlier than the years of birth. 
The mothers of those children with all their births were deleted. In a 
further 273 cases, (from 164 women), and which constituted nearly 2 per cent 
of all reported births, the difference between the ages of the children and 
that of their mothers was less than thirteen. That is, some of the women 
gave birth at unusually low ages. Table 2.2 shows the distribution of age 
of mother by the reported age at which these women gave birth. Sixteen of 
these children were born earlier than or at the same time as their mothers. 
This points to the tendency among women in Ghana to understate their ages 
and therefore report ’younger’ fertility schedules. It must be pointed out 
that the same conclusion can be arrived at if the dates of birth of the 
children are reported earlier than they actually occurred.
Two alternatives came up as to how the 164 females should be treated. 
The first was to ’correct' the ages of the women using age at first marriage 
and date of birth of first child. It was assumed that women in the area 
gave birth to their first children within marriage and within the first year 
of marriage, and the reported age at first marriage was correct. Under 
these assumptions the ’correct’ age of the mothers was calculated by adding 
the age at first marriage to the age of the first child at the time of the 
survey. The reported and the 'corrected' ages are given in Table 2.3. 
Fifty-eight per cent of these women with unusually low age at child-bearing
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Table 2.2
Percentage Distribution of Children by the Reported 
and Derived Ages of Mother at Time of Birth
Reported 
Age of 
Women
Derived Age of Mother a1 
<1-1 2-5 6-7
b Birth 
8-10
(In Years) 
11-12
TotalNumber of Children
15-19 0.0 4.2 4.0 1 .2 4.0 2.9
20-24 0.0 12.5 4.0 7.2 11 .2 8.8
25-29 6.3 4.2 12.0 16.9 8.8 11 .0
30-34 12.5 8.3 16 .0 21 .7 18.4 17.9
35-39 25.0 0.0 12.0 7.2 15.2 11 .7
40-44 18.7 25.0 32.0 19.3 18.4 20.5
45-49 12.5 12.5 8.0 12.0 12.8 12.2
50-54 25.0 33.3 12 .0 14.5 11 .2 15.0
Total 100.0 100.0 100.0 100.0 100.0 100.0
Number 16 24 25 83 125 273
Source: Pregnancy History Data, 1974 . Cape Coast Project
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Table 2.3
Reported and Corrected Age Distribution of Females 
With Age at Birth Less than 13 Years Old, Study 
Area, 1974 (In Percentages)
Age Distribution
Age of Female
Reported 
Per cent
Corrected 
Per cent
15-19 2 0
20-24 9 0
25-29 13 4
30-34 18 13
35-39 14 14
40-44 19 17
45-49 13 16
50-54 11 15
55-59 # 10
60+ 0 11
Total 100 100
Number
* Less than
164
1 Per cent.
164
Source: Pregnancy History Data, 1974. Cape Coast Project.
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reported their ages as being under 40; but when ’corrected’ only 31 per 
cent were under 40.
The second alternative was to delete these women from the analysis. 
There was no basis to assume that the reported age of first births and age 
at marriage were correct. All things being equal, the ages of the first 
children and the ages at first marriage have the potential of being 
distorted. Without knowing the source and direction of the errors the 
correction procedure adopted above will either distort the results further 
or not improve the quality of the data in any way. Given the experience in 
other areas of Ghana (discussed below) one can speculate that all these 
women in the area have the potential to distort their ages and the dates of 
birth of their children; and therefore to be consistent all the ages of 
women should be corrected using the above procedure. This was not done 
because it was felt that the procedure would not improve the over-all 
quality of the data.
The 164 females were deleted for four reasons.
1. Age at first marriage was found to be unreliable. Sixty-five per 
cent of the ever-married women reported marrying between ages 15 
and 18, both inclusive, and nearly one per cent (0.7) did not 
report age at first marriage. The ages of such women had to be 
estimated using an assumed age at first marriage. Eighteen, the 
modal age at first marriage, was used.
2. There is no basis for assuming that the rest of the women reported 
their ages correctly. These other women may have escaped scrutiny 
merely because none of their children’s ages conflicted with 
theirs. To be consistent meant correcting the ages for all 6206
females.
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3. When corrected for under-reporting, the ages of some of the women 
went beyond the 55 upper limit. (Col 3 Table 2.3). But for 
reasons given elsewhere, the analysis of the data was restricted to 
women below 55. These women above 55 after correction would then 
be deleted anyway.
4. The adjustment procedure assumes that the ages of children are 
correctly stated; an assumption which is difficult to accept. If 
the ages of chidren are over-stated, which may be likely, the same 
distortions can occur. There was, therefore, not much 
justification for using the procedure.
The above reasons, especially the second and fourth, are reinforced by 
evidence from some other studies about Ghana and the analysis of the age 
structure of the reported population of the area. In a study to trace the 
ages of children born in the compulsory vital registration areas, it was 
observed that age mis-statement was high and mostly to the next higher age. 
"Of the 608 age statements, 215 or 35 per cent were incorrect... Of the 215 
cases of mis-statement 62 per cent were to the age group next above, 21 per 
cent to that next below..." (Caldwell 1966:485). Furthermore, "that the 
distribution of incorrect age statement does not form a completely balanced 
pattern is evident." (Caldwell 1966:486). Digital preference was given as 
one of the major reasons for the mis-statement. A quality-check reinterview 
survey after the 1960 Ghana census also revealed that as high as 44 per cent 
of the female population were recorded in different five-year categories in 
both the census and the survey. The proportion was 76 per cent for women 45 
years and above (Seltzer,1973• 12-15). Teenage girls were found to 
over-state their ages while older women under-state theirs. Hence there is
an observed pattern of over-concentration of women in the reproductive age
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groups. For example, sex ratios from the 1960 census ranged from 83.1 to 
98.6 per 100 females in the 24-34 age group when the national ratio was 
102.2 (Gaisie 1976:18).
The features of the 1960 Census population appear in the 1970 Census 
and 1974-7 Survey populations as well. The percentage distribution of the 
populations from the 1960 and 1970 Censuses and the 1974 Survey in broad age 
groups come close to one another. Indices of age- and sex-reporting accuracy 
from Whipple’s, Myers' and United Nations Secretariat Methods (Appendix B1) 
also show similar distortions with age data from the three sources. 
Whipple's Index obtained for the female populations of 1960, 1970 and 1974, 
for example, put all three data in the category of "very rough data" (175 
points or more). The percentage distribution of blended suras for each digit 
from Myer's Index also show similar distortions among the survey population, 
the total Ghana population, and those in rural, urban and Western Ghana 
populations (Appendix B2). The observed preference for 0, 5, 8 and 2, in 
that order of magnitude, in the census population are duplicated in the 
survey results.
For sex ratios among broad age groups the ratios of the Cape Coast 
Project population differ from those of total Ghana (Appendix B3). The 
reported total sex ratio of 95 per 100 females for the survey area , and the 
very low ratios among the 15-64 and especially the 45-64 women may be the 
result of either heavy male out-migration or favourable female reporting or 
both. But this does not negate the fact that the reported ages are 
unreliable.
Evidence deduced so far indicates that the characteristics and 
distortions of the reported 1974 population of the survey area are similar 
to those of the 1960 and 1970 census populations of total Ghana, rural and 
Western Ghana. It may then be inferred that the age mis-statement observed
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among Ghanaian populations by Caldwell (1966) and Seltzer (1973:12—15) do 
apply to the survey area and the discrepancies reflect the age mis-statement 
and event misplacements in the data. Therefore, the basic assumption of 
correct age statement among children could not be upheld for the procedure 
to be used.
2.3.3 Setting Out The Data For Study.
The computer programme that edited the data for inconsistencies was 
part of a major programme for tabulating the pregnancy history data for 
fertility studies. The programme tabulated the number of births by age of 
mother and by years before the survey as well as tabulating the person years 
lived by the female population at each age since 1931 . Copies of the 
results given in Appendices A3 - A5, formed the basis for all the fertility 
estimates. A new programme had to be written because the data were not 
collected and set out in a form that would enable one to use the Bogues’ 
programmes. (Bogue and Bogue 1970 Chapter 5.)
At this point a note on the calculation of person years lived is 
necessary. In the survey, age of mother was collected in completed years 
rather than in year and month of birth. As a result a process was developed 
to allocate a female to her year of birth and based on this result her age 
at birth of child was calculated.
The process adopted was
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YB = [[(SYx12+SM)-(A0Wx12)]/12] - 1
where YB = Year of birth
SY = Year of Survey, 1974 in this case.
SM = Month of Survey, in this case 4 i.e. April 
AOW = Age of woman.
Since the survey month (SM) was four (4-April), it follows that the 
survey year covers the period beginning from May to the end of April of the 
following year. Thus 1973> refers to the period from May 1973 to April 
1974.
Fractions were rejected. The derived number of women in 1973 
corresponded with those obtained in the 1974 survey for each age (Jain 
1978:36 and 37). Age of child, in completed years, was obtained by 
subtracting year and month of birth from the year and month of survey. This 
age was subtracted from the reported age of mother to get the age at birth.
The problem was with children with month of birth not reported. These 
children constituted 3 per cent of the total children. Ideally the 
allocation of months to these births should have been pro-rated according to 
the distribution of births by month. This was not done because this 
distribution was found to be biased towards the first four months of the 
ygar. This was due to the fact that the survey was conducted in April and 
therefore January to April were chosen by both respondents and interviewers 
as convenient months. The Bogues (1970:53) have suggested that events with 
month of birth not reported should be coded 7, that is July. The Bogues* 
suggestion was not used because the reported months of birth were not good 
enough for such a procedure to be used. The births (with month not 
reported) were therefore sequentially allocated January through December as
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they were encountered.
As pointed out earlier the reported pregnancy outcomes of women aged 55 
and below but above 13 at the time of the survey were used. These age 
limits were used for two reasons. Firstly, it is believed that younger 
women are more likely to remember events and report them correctly than 
older ones; and given the observed high age misreporting among Ghanaian 
women in the older ages it was felt that 55 was a fair upper limit. 
Secondly, the upper limit was set at 55 so that the greatest part of all 
current and past reproductive ages would be covered after allowing for 
overstatement of age.
The mortality data, on the other hand, was based on the number of 
children dying before age 5 among those born after 1950, and whose mothers 
were aged between 13 and 55 at the time of the survey. The births and 
deaths before 1950 were excluded because the reported deaths per year were 
very small. In all, there were 12,428 births with a sex ratio at birth of 
99.5 (males per 100 females). Using an SPSS programme the data was 
cross-tabulated according to year of birth by year of death separately for 
the two sexes. The results are shown in Tables 2.4a and b. This procedure 
was adopted in order to overcome problems posed by the non-availability of 
month of death information in the questionnaire. With month of death not 
included it was not possible to use Bogue’s programme which necessitated 
provision of both month and year of death.
Also, it was impossible without the month of death information, to 
calculate age at death of children without adjusting the basic data to 
identify those who died in the following year but before their first 
birthday. It is the same with children who died in the second year but 
before their second birthday. A procedure was adopted to split the children 
who died in the following year into those aged 0 and 1; and those who died
Table 2.4a
Males - Year of Birth by Year of Death Since 
• 1950, Study Area
Year of Death Total Total
50 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 Deaths Births
L 4 3 2 2 1 0 0 0 1 2 1 0 0 0 0- 0 0 0 0 3 0 0 0 0 40 147
10 2 3 2 0 0 1 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 21 106
12 2 2 0 0 0 1 1 3 0 0 0 0 0 0 2 1 0 0 2 0 0 1 27 130
14 7 1 0 3 0 0 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 29 132
17 5 3 2 0 1 0 0 2 0 2 0 0 0 1 0 1 0 0 0 0 34 168
10 3 3 2 0 3 0 1 0 0 2 0 1 0 0 1 0 0 0 0 26 151
9 2 3 2 2 0 2 1 0 0 0 1 1 0 2 0 0 0 0 25 212
12 6 4 6 0 0 0 0 0 0 0 0 0 0 0 0 1 1 30 210
15 9 10 2 1 2 2 1 2 0 0 0 1 1 0 0 1 47 245
20 6 7 6 1 2 4 1 0 0 1 0 0 0 0 0 48 258
14 9 5 4 2 4 1 1 2 1 1 0 1 0 0 45 261
20 7 5 3 1 1 1 1 3 1 0 1 0 2 46 232
13 4 6 2 4 0 3 1 3 1 1 0 0 38 293
21 6 7 1 3 1 1 3 0 1 1 0 45 264
15 16 6 4 2 2 1 1 2 1 2 52 342
20 8 6 1 0 2 0 2 2 0 41 314
29 13 6 2 4 0 2 1 1 58 350
19 9 6 4 1 1 1 0 41 341
21 14 9 4 4 3 0 55 405
21 13 8 7 4 1 54 386
34 14 8 7 0 63 409
20 16 6 6 48 435
27 19 1 47 409
26 8 34 424
7 7 152
1001 6776
Pregnancy History Data, 1974. Capo Coast Project
Table 2.4b
females - Year of Birth by Year of Death Since
1950. Study Area
ir Year of Death Total Total
.h 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1903 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 Deaths Births
8 3 1 1 0 1 0 0 1 0 0 1 0 0 0 0 1 0 1 0 1 1 1 1 0 22 129
9 0 1 1 2 1 1 1 1 1 0 1 0 0 0 0 0 0 0 1 0 1 0 0 21 110
7 1 5 3 1 0 0 1 0 1 1 0 0 1 1 1 1 0 1 1 0 0 0 26 156
10 4 3 2 0 0 0 1 0 0 0 1 0 1 1 1 0 1 0 0 0 0 25 133
9 3 1 2 1 3 0 0 0 0 2 1 0 0 0 1 2 1 0 1 0 27 191
12 3 1 1 1 0 0 0 0 0 2 0 1 0 0 0 0 1 0 0 22 164
11 3 3 3 3 1 1 0 0 0 1 1 1 0 0 0 0 0 0 28 232
10 6 6 3 0 0 1 0 0 1 0 0 0 0 0 0 0 0 27 229
3 14 7 4 0 0 1 1 0 0 0 3 1 2 0 1 1 0 35 224
3 22 9 5 3 3 0 1 3 1 0 0 1 2 0 0 0 50 247
P 8 5 11 3 3 2 1 1 0 0 1 1 0 0 0 36 237
L 18 3 2 2 1 0 0 1 0 0 1 0 1 0 29 259
2 12 12 6 1 2 4 2 1 0 2 3 0 0 45 288
3 17 4 6 5 1 2 0 0 3 2 0 0 40 291
26 14 7 1 1 3 3 3 0 1 0 59 355
21 5 3 5 1 2 2 2 1 0 42 328
22 7 12 4 2 1 1 1 0 50 350
15 6 2 3 6 2 3 0 37 323
17 4 5 4 2 2 2 36 359
19 14 16 2 3 2 56 392
20 10 14 10 2 56 414
16 14 10 2 42 387
21 23 7 51 4 30
19 3 22 426
* 6 6 142
1 890 6796
jee: Pregnancy History Data, 1974. Cape Coast Project.
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in the second year into those aged 1 and 2. The procedure adopted is 
discussed in Appendix C.
Potter (1977a:352) on the other hand has suggested that (q(2)) and 
q(5)), should be calculated in preference to infant mortality in order to 
overcome the problem of age-heaping at age 1. More than any single 
mortality measure, the level of infant mortality provides a fairly adequate 
knowledge about the nature of medical care and health conditions in an area. 
Thus infant mortality is of special interest in mortality studies, 
especially in developing countries and particularly in Africa, where most 
deaths occur in the first few years of life (Cantrelle 1975:102). So 
although Potter’s (1977a:352) suggestion is reasonable it is felt to be 
necessary to compute infant mortality in addition to other mortality 
estimates.
2.3.4 Conclusion.
There is no doubt that the Pregnancy History Method provides enough 
information for mortality and fertility studies. Available evidence however 
indicates that data from the method is fraught with a number of problems. 
Some of these problems have been observed in other demographic surveys in 
Ghana while some are assosciated specifically with pregnancy history 
information from developing countries.
Cases of mothers giving birth before age 10 found in the data point to 
possible event misplacement and age mis-statement errors assosciated with 
pregnancy history data. These misplacements may be the result of either 
women reporting ’younger’ ages, children's date of birth being reported 
further away from period of survey or both. In most cases it is difficult
to tell which of these two occurrences are responsible for the
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misplacements. The observed discrepancies between date of birth and date of 
death might have possibly occurred at the recording or punching stages and 
escaped editing. The women who gave birth at unusually low ages and the 
events with discrepancies between dates of birth and death had to be deleted 
for various reasons. In addition various methods were employed to get the 
necessary information for fertility and mortality studies because the data 
set-up from the survey did not allow the use Bogue’s programme developed for 
pregnancy history analysis.
The methods used to get the necessary information for analysis do not 
imply that the data were fully devoid of all errors. At best, the methods 
made it possible to delete obvious errors and put some confidence in the 
data used .
CHAPTER 3
OBSERVED FERTILITY AND CHILDHOOD MORTALITY
3.1 INTRODUCTION
Available evidence indicates that Tropical Africa is one of the major 
World regions with a high level of fertility and mortality; and Ghana is no 
exception. The crude birth rate for Ghana has been estimated to vary 
between 47 and 55 per thousand population during 1945 to 1969. In 1971, the 
crude birth rate was estimated as 49.6 from the 1971 Supplementary Inquiry. 
The recorded crude birth rate ranged from 47 in 1959/60 and 1968/9 to 42 per 
thousand population in 1971. Also, women in Ghana have about 6 or more 
children at the end of their reproductive period. The mean number of 
children ever-born from the 1948 Census, the 1960 Post Enumeration Survey 
and the 1968/9 National Demographic Sample Survey were 6.6, 6.4 and 6.0 
respectively. Recorded and estimated total fertility rates from 1957 to 
1971 were 5.8-6.9 and 6.5-7.3 respectively (Gaisie and de Graft-Johnson 
1976:12). Gross and net reproduction rates are also high. Estimated gross 
and net reproduction rates were 3-2-3.5 and 2-2.4 respectively in 1968/9 
(Gaisie and de Graft-Johnson 1976:13). These rates do not vary much from 
the estimated average from 1948 to 1960 being 3.6 for gross and 2.2 for net 
reproduction rates.These rates are in most cases about twice the average 
observed in the developed countries. (Table 3.1)*
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Table 3.1
Summary of Vital Rates for Ghana: 1948-71
Year
Measure 1948(a) I960 Cb) 1968/9(b> 1971(b)
Crude Birth Rate ('000) 52 52 49.5 49.6
Total Fertility Rate 7.2 6.9 6.8 6.9
Gross Reproduction Rate f—  3.6 •---% 3.2-3.5 NA
Net Reproduction Rate *-----  p p P D - ?  U NA--- >
Crude Death Rate 24 21 19-20 18
Infant Mortality - Male NA NA 145
122
- Female NA NA 121
Expectation of Life 
At Birth - Male 45.6 44.0
- Female
39.5 45.5
48.3 47.3
NA = Not Available
Sources: (a)Caldwell (1967), Tables 2.8 and 2.14
(b)Gaisie and de Graft-Johnson (1976), Tables 2.1 and 2.11.
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Mortality is also high in Ghana. The crude death rate in the country 
has been estimated as 24 per thousand population in 1948, 21 in 1960 and 20 
in 1968/9. One of the major contributors to this high level of mortality is 
infant deaths. In 1968/9, the infant mortality rate was estimated to be 133 
and 148 deaths per thousand live-births for total and rural Ghana 
respectively. This high level of mortality obviously leads to low 
expectations of life at birth. Based on censuses and surveys, the 
expectation of life at birth for the country has been estimated as 39.5, 
45.5 and 46.9 years for 1948, 1960 and 1968/9 respectively. These figures
vary according to sex. In 1968/9 the expectation of life at birth was 48.3 
years for females as compared with 45.6 years for males (Gaisie and de 
Graft-Johnson 1976:21).
3.2 FERTILITY
Conventionally, fertility information from censuses and surveys has 
been based on two questions: the number of children ever-born to a woman 
and births during a given reference period, usually over twelve months 
before the date of the inquiry. The former provides data for computing past 
fertility performance (Parity) while the latter is concerned with 'current* 
cross-sectional fertility estimates. Where fertility has been observed to 
remain constant over the recent past, the sum of the age-specific fertility 
rates of all women in the reproductive ages comes close to the parity of 
women past child-bearing age (United Nations 1967:72-74). It must be 
pointed out that the same completed family size can be achieved with 
different patterns (timing of births) of fertility.
Over the past three decades completed family size in Ghana is believed 
to have remained constant. The average number of children ever-born to 
women 50 years and over, has been reported as 6.6, 6.4 and 6.0 for 1948,
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1960 and 1968 respectively (Gaisie 1976:85). According to results from 
surveys and censuses, fertility has also varied by region, urban-rural 
residence, ethnicity, etc. The reported total fertility rate for Western 
Ghana, for example, has been estimated as 6.6 in 1960 and 5.9 in 1968 as 
compared with 6.0 and 4.9 for Greater Accra in the same periods. (Gaisie 
1976:83; Page 1975:43). The observed or estimated rural fertility exceeds 
urban fertility by about 10 per cent or more, though the proportion depends 
on other socio-economic variables. In terms of ethnic background, the Akans 
have been found to have the highest total fertility and completed family 
size (Gaisie 1972:87), although this is not true for all Akan groups. It 
is, however, difficult to put much confidence in these rates since 
demographic data from Ghana is subject to a number of errors.
Presented in this section are the data on cohort and cross-sectional 
fertility from pregnancy history data from the Western Region survey. The 
objectives here are to find out, firstly, the levels, trends and patterns of 
fertility in the area over the last 40 years before the survey and secondly, 
to evaluate whether or not the pregnancy history data have been sufficiently 
well reported. The fertility rates presented are parity distributions, 
children ever-born, completed family size, age-specific and total fertility 
rates. These rates are compared with the results from the registration 
system from the study area, and rates for Ghana and some selected African 
countries.
3.2.1 Mean Children Ever-born
Information on the mean number of children are derived from past 
fertility performance. The mean number of children ever-born by age to 
women aged from 15-19 to 55-59 in the survey area are shown in Table 3.2. 
Data of this nature are subject to omissions from memory decay, age
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Table 3.2
Mean Number of Children Ever-born to all 
Females Aged 15-19 to 55-59> Study Area. 1974
Age of Female
Mean Number of 
Children Ever-born No.
15-19 0.26 1182
20-24 1.35 993
25-29 2.68 860
30-34 4.19 632
35-39 4.79 601
40-44 5.08 454
45-49 5.21 393
50-54 5.08 312
55-59 5.73 193
Source: Pregnancy History Data, 1974. Cape Coast Project.
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mis-statement and failure to report births of children who died immediately 
after birth as live-born children (Gaisie 1976:78). The rise and fall in 
the mean number of children ever-born to women aged between 45-49 and 55-59 
may be the outcome of the first two errors rather than any change in 
fertility among the various age cohorts.
On the whole the mean number of children ever-born to women 50 years 
and over is lower in the study area than what has been observed in all of 
Ghana, and among the Akans in particular. Completed family size among the 
Akans has been estimated as 6.6 (Gaisie 1972:86). So also is the completed 
family size of the Wassaws. the major ethnic group in the area. 
Under-reporting may, therefore, partly account for the 'low' fertility 
observed in the area.
In spite of the above errors one feature stands out clearly; and that 
is, that the area has relatively high fertility. This is not surprising for 
an Akan area. For the Akans encourage high fertility and public ceremonies 
are performed for women who have given birth to ten children. Conversely, 
childless women are looked upon with pity and contempt because they could 
not contribute to the continuity of the lineage which is through the 
female.
3.2.2 Parity Distribution
Summary measures like mean number of children ever-born to women at a 
given age conceal the variations in the distribution of births. A frequency 
distribution of births, therefore, helps to overcome this problem. In Table 
3.3» the frequency distribution of births among women aged 40-54 for the 
survey population in 1974 and 1975 and among women aged 45-49 for Ghana and 
the Western Region for 1960 are given.
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Table 3-3
Parity Distribution among women 40-54: Study area,
Rural Western and Total Ghana.____ 1960 and 1974-5.
(percentages)
Age of female Number of Children
1974 (a) 0 1 2-4 5-7 8+ Total No.
40-44 11 . 5 5.5 25.7 28.9 28.4 1 0 0 . 0 454
45-49 7.6 7.9 2 8 . 2 31 .3 24.9 1 0 0 . 0 393
50-54 5.4 9.9 29.5 31 .7 23.3 1 0 0 . 0 312
1975 Survey (b)
40-44 8 . 2 6 . 2 2 3 . 2 30.4 3 2 . 0 1 0 0 . 0 484
45-49 7.5 4.2 25.2 3 2 . 0 31.1 1 0 0 . 0 388
50-54 9.9 6.5 22.5 29.5 31 . 6 1 0 0 . 0 373
Ghana - 1960
(c)
45-49 4.6 5.8 23.5 33.7 32.4 1 0 0 . 0 94640
Rural Ghana -
(c)
1960
45-49 3.9 5.1 22.3 34 . 0 34.8 1 0 0 . 0 74240
Rural Western Ghana -
(c)
1960
45-49 2.5 3.5 21 . 5 3 2 . 8 39.7 1 0 0 . 0 14180
Sources: (a) Jain S.K. (1978(a)) p 107
(b) Jain S.K. (1978(b)) p 107
(c) Gil et al 1971 p 277
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In broad terms about 60 per cent of the survey population have 5 or 
more children at the end of their reproductive period. But 70 per cent of 
the 1960 Ghana and rural Western Region female populations have 5 or more 
children by age 50.  One other major difference between the parity 
distribution of the survey population and that of total Ghana or rural 
Western Region is the proportion of childless women among the 45-49 age 
group. In a society where childlessness is a stigma (Gaisie 1 9 7 6 :5 2 ) ,  the 
proportion of nulliparous women gives some indication of the level of 
primary infertility. The data show that the area has more women in the 
older ages without children than the total country. The high proportion of 
women in the survey area can, however, be due to the omissions of children 
who have left home, childlessness or both. One common feature of both the 
survey area and the I960 Post Enumeration Survey of Ghana data (Table 3*3) 
is the near equal proportion of women with only one child— 6 per cent in 
most cases. This is an indication of secondary sterility among a high 
proportion of the Ghanaian population, an observation which has not been 
fully investigated. This high level of primary and secondary sterility may 
partly account for the ’low' completed family size in the area. It should 
be pointed out that the differences between the distributions of the 1974 
and 1975 data on one hand and that of the I960 Post Enumeration Survey on 
the other may be due to differences in the sizes, comparability and 
representativeness of the survey populations. The level of childlessness in 
the area is, however, nowhere near those of some districts in Zaire where 
nearly 40 per cent of the women go through their reproductive years without 
having children (Page 1 9 7 5 : 3 3 ) .
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3.2.3 Trends And Levels In Fertility
Age-specific fertility rates for single years for 15 years before the 
survey are presented in Table 3*4. The rates fluctuate so widely from year 
to year that it is difficult to establish any trends. Among the 15-19 age 
group, for example, the fertility rates range from .1555 in 1962 to .0932 in 
1973- The maximum and the minimum rates are separated by a number of 
fluctuating rates. Secondly, the rates for the last three years preceding 
the survey give an impression of a decrease followed by an increase in 
fertility, an improbable situation. And thirdly, the rates for the years 
ending with 5 and even numbers are higher than the rest.
The rates indicate that fertility is high, starts at an early age and 
continues into the older ages. The early age at child-bearing reflects the 
early age at marriage. Although it is difficult to establish its accuracy, 
the data on age at first marriage reveal that women in the area marry very 
early. Ninety per cent of the married women in the survey were married 
before age 21 with a mean age of first marriage of 17.9 years. This 
conforms to what has been observed elsewhere in Ghana especially among the 
Akans. where the estimated singulate mean age at first marriage from the 
1960 Post Enumeration Survey is 17.7 years (Gaisie 1976:37). The persistent 
high fertility among women aged 40 years and over may be due to age 
mis-statement rather than to any real situation because child-bearing at old 
ages is something frowned upon in Akan societies.
The total fertility rates for women aged 15-44 based on the above 
age-specific fertility rates similarly fluctuate from year to year (Table 
3.4), ranging form 4.7 in 1972 to 6.4 in 1963- The dip in the 13-24 months 
before the survey has been a feature associated with pregnancy history data 
which has errors of age mis-statement and event misplacement (see, for 
example, McDonald et al 1976:12-13). The peaks in the rates coincide with
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the periods which are multiples of 5 years before the survey; and the low 
rate of 4.7 may not be unrelated to digital preference. Estimates for Ghana 
indicate that total fertility has remained fairly constant between 6 and 7 
for the past three decades (Gaisie 1976:85). Except for 1963 none of the 
observed rates comes close to the Ghanaian average. Nevertheless the 
Wassaws. the major ethnic group in the area, have been found to report one 
of the 'lowest' total fertility rates among the Akans. the ethnic group 
which accounts for most of the high fertility in Ghana. Gaisie (1972:86) 
classifies the total fertility rate of 5.3 for the Wassaws. among the 
'moderate' fertility groups of Ghana such as the Akuapims. Guans and the 
Nzimas. This low rate among the Wassaws is attributed to the use of 
contraceptives and the resort to abortions when pregnant. One of the major 
failures of the Family Planning Programme in Ghana is its inability to 
penetrate into the rural areas where they are mostly needed (Engmann 
1972:134). It is therefore very doubtful if the low fertility rates in a 
completely rural environment can be attributed to the use of 
contraceptives. The high incidence of primary and secondary sterility may 
partly explain the low fertility in the area.
The age-specific fertility rates in 5-year periods for 40 years before 
the survey for women 15-44 years old are shown in Table 3-5. The table 
gives both cross-sectional and birth-cohort fertility rates. The latter is 
obtained from the diagonals of the table and these are women who were aged 
between 40 and 54 at the time of the survey. The table also enables one to 
analyse fertility rates for the same age group over a time period. For 
example, the fertility of women aged 30-34 has varied from .2509 in 20-24 to 
.2048 in 0-4 years before the survey. In areas where age or event 
mis-statement is non-existent, these differences are said to show changes in 
fertility. But this cannot be said of the data from the study area. The 
data show that age-specific fertility rates of the cross-sectional
52
Table 3-5
Birth Cohort and Cross-Sectional Age-Specific and 
Total Fertility Rates. Study area in Western Ghana.
55 
50 
45 
40 
35 
30 
25 
20 
15
40 35 30 25 20 15 10 5 0
Years Before Survey-
Total Fertility Rates for 
Cross - Section
women aged 15-44 Years.
Age Cohort
Period
Total fertility 
(15-44) Date of Birth
Total fertility 
(15-44)
1959-63 5.7 1919-23 5.9
1964-68 5.8 1924-28 4.9
1969-73 5.4 1929-33 5.3
Exact 
age of 
women 
at the 
time of 
survey
Source: Pregnancy History Data, 1974. Cape Coast Project.
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populations both increased and decreased over the last 15 years, with the 
period 5-9 years before the survey having the highest rates at all ages 
except among the 15-19 age group. For the birth cohorts, the 1919-23 group 
(see the first diagonal in Table 3 .5) has the highest fertility at all ages 
except among the 15-19 and the 35-39 age groups. Worth noting are the 
exceptionally low rates among the 1924-28 (second diagonal) birth cohort. 
This might possibly be due to age shifting among mothers and/or event 
misplacement.
The women aged 15-44 in the cross-sectional data reported total 
fertility rates of 5 .3 , 5 . 8 and 5 .7 in the 0-4 , 5-9 and 10-14 years 
respectively before the survey. Completed family size among the birth 
cohorts are 5 .9 , 4 .9 and 5 . 3 respectively for the 1919-2 3, 1924-28 and the 
1929-33 birth cohorts. With the exception of the 1924-8 birth cohort, the 
total fertility rates and the completed family size from the pregnancy 
history data compare very well with the mean number of children ever-born to 
women 50 years and over, (Table 3 .1) the y rate from the 
registration system and the total fertility rate of the Wassaws. The rates 
are, however, below those observed for the Akan population or the rural 
areas of the Western Region. One variable likely to account for some of the 
variations in the levels of fertility between the survey area on one hand 
and total Ghana on the other is differences in marriage patterns. The 
available data, however, show that there is no difference in the age at 
first marriage and the proportion marrying by age 30 between the survey and 
Ghanaian populations (Jain 1978:4 3; Aryee and Gaisie 1979:10-11). The high 
incidence of primary and secondary infertility in the area is likely to
lower the level of fertility.
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3.2.4 Patterns Of Fertility
The patterns of fertility for both the single and 5-year rates together
with that of the registration data and that of Ghana are given in Table
3.6. Age mis-statement and/or event misplacement which occur in the data 
are indicated by the discrepancies in the pattern of some of the periods. 
For example, in 1964, the proportion of fertility occurring to women aged 
45-49 is higher than that of 40-44; and in 1967, the maximum proportion of 
births occurs among the 30-34 age group. Ignoring these abnormalities, it 
can be observed that the age schedule of fertility has a broad peak with the 
maximum occurring among either the 20-24 or 25-29 age group. In most cases 
the 25-29 age group has a slight edge over the 20-24 age group. The 
estimated age structure of fertility from the [Ghana] National Demographic 
Sample Survey (NDSS) has a similar broad peak although the maximum fertility 
occurs among the 20-24 age group (Gaisie 1976:97).
In Table 3-7 the patterns of the fertility schedules are converted into
Pavlik (1971:37) and United Nations (1963) typologies of the relative share
of fertility in different age groups. Pavlik "claims that the normal age 
fertility curve is characterised by the 'BCCA pattern' which frequently 
occurs in countries with little use of contraceptives and high total 
fertility rate." (Kpedekpo 1976:13). The United Nations model classifies 
fertility schedules into (1) early peak (maximum fertility in age group 
20-24) (2) late peak (maximum fertility in age group 25-29) and (3) broad
peak (age-specific rates in age groups 20-24 and 25-29 differ only 
slightly.
Four out of the ten single- year rates exhibit the pattern said to be 
characteristic of developing countries. The rest, like the cross-sectional 
data from the five-year averages follow Ghana's pattern, which in particular 
"...exhibit implausibly high fertility at older ages relative to that at
Pe
r 
ce
nt
 
of
 
T
ot
al
 
F
e
rt
il
it
y
 
in
 
S
pe
ci
fi
ed
 
A
ge
 
G
ro
up
s.
 
St
ud
y 
A
re
a 
an
d 
T
ot
al
 
G
ha
na
.
55
p
• H  
<—1
•H ON 
-p  4 -u I
cd i n
Cx-i x—
rH
cd
poH
C
CD
EO
CnO
CDhO<C
L r i r o o N m a j o c o c o i r i  vo  x ~  
VO vO LP» LT» vO vO i n  i n  4  i n  m  vO
(\J « -  
vo  lO
OO
i n
00
vo
O O o o o o  o  o  o o o  o o o o o
1—1 • • • • • . . . . • • • • • • •
05 o o O o o o  o  o  o o o  o o o o o
-P o o O o o o  o  o  o o o  o o o o o
o r— T-- r— X-- x— t— r— x— x— X-- t-- X— X— x— X— "—
E »
O'» o ON CM r - 4 T - o  o  o - 4 m  oo r - c o 4 E—
4
i CM 4 LO oo CM 4 -  0 0  4 -  CM o n o n  4 4 o n T— o n
LT» T--
4
4 C'~ 4 ON 4 4 vO N 4  ON LO o n  o n m CO 4 m
4
1 vO CO E— O O ON C CO O n C c— c o  c o CO ON m o oo
4 o
>> p c
O n P> ON o 00 VO CO CM CM CM CM ON vO 00 X ,  4 v o o 00 o o
o n "rH • • • • • . . . . • • • O  • • •rH • •
i i—1 LO o n  4 o n t ^ C O  LO 0 0  4 - vO i n  i n x :  4 i n p 4 cd m
LP» C •H T-- X— x— .— t-- X-- X--  x--  X-- x — X-- X— O  r - X— cd r— C x —
o n  o -p o X cd
•H p p x :
-P CD x : V ) o
4  O [i -i T—■ c— 4 4 00 on  on  oo i n X— 4  v o p  4 o •H ON v o
o n  <d • • • • • .  . . • • • X  • • bO • •
i oo <P t ' - CM LO 00 ON o -  v o  c o  tr— X— CO ON •H O t— CD CO ON
O  1
o n  w
O ' CM T— CM X —  X '  X CM T— ,_ CQ 00 * 04 '
w -P
o c
ON X 0) O n 4 00 ON ON o n  c o  v o  on o n i n  t>- 4 i n OO v o
CM O o • • • • • .  .  .  . • • • • • • •
1 CO o o o n x— ON oo o n  oo oo x— CM O 00 .— 1— x —
IT» x , r— x— 00 oo x— CM 00 CM CM CM CM CM CM 00 CM CM
CM CD
CM
4 c o 4 CO ON CM o n  e-  4  u n o n O  00 O r - r - CO
CM
1 o o n CM ,_ ,_ O  O n * CM v -  00 ,_ 00 4 O
O CM oo CM 00 CM CM v— CM CM CM 00 CM CM CM CM CM
CM
ON LO oo o n c— O vO 0 -  CM 00 i n E -  CO CM i n CM OO
<— • • • • • . . . . • • • • • • •
1 c o ON r— ON O O n (M v 00 CO O  ON ON o 4 o
LO '— x-- x— r— <— X— x -- x— X—
r_
cd o o  o n o n  c o
T5 •— v o  c— 00 00
O 4 LO v o 0 -  c o O n O ' — CM o n i i l 1 ■4" o
• H vO vO v o vO VO vO 0 -  0 -  E— E'­ 4  on ON 4 0 - vO
S-. O n ON ON ON ON ON ON ON O n er» vO vO x— 00 ON ON
CD >— x--- «— x — t— x—  x —  x—  x — T— ON ON ON ON X — x—
CM v— t— S
ou
rc
es
: 
(a
) 
P
re
gn
an
cy
 H
is
to
ry
 D
at
a,
 
19
74
. 
C
ap
e 
C
oa
st
.
(b
) 
Ja
in
 
(F
or
th
co
m
in
g)
(c
) 
K
pe
de
kp
o 
(1
97
6)
, 
p 
24
.
56
Table 3.7
Classification of Types of Fertility Patterns 
According to the Proportion of Total Fertility Falling 
into Specified Age Groups by Pavlik's and U.N. Models
Pavlik's M o d e l ^
Age of Women '
Type 15-29 15-24 15-19 40-49
A 41-50 11-20 0- 5 9+
B 51-60 21-30 6-10 7-8
C 61-70 31-40 11-15 5-6
D 71-80 41-50 16-20 3-4
E 81-90 51-60 21-25 0-2
United (c)Nations' Model
EP Early Peak- (maximum fertility at age group 20-24)
LP Late Peak (maximum fertility at age group 25-29)
BP Broad Peak (age-specific fertility rates at ages 20-24 and 25-29 about equal)
Western Region of Ghana (a)
Age of Women
15-29 15-24 15-19 40-49 Pavlik U.N.
Year Cross-Section Data (Single Years)
1964 48.2 29.3 8.5 18.7 ABBA EP
1965 51.0 32.6 9.2 13.3 BCBA EP
1966 57. 3 34.1 11.3 13.1 BCCA BP
1967 53.5 31.6 9.7 10.5 BCBA BP
1968 51.1 31.2 10.0 11.8 BCBA EP
1969 52.2 29.9 9.6 11.7 BBBA BP
1970 56.2 32.4 12.7 11.7 BCCA LP
1971 55.2 32.6 11.2 13.4 BCCA BP
1972 57.6 34.7 12.2 10.6 BCCA BP
1973 51.1 29.8 8.5 10.8 BBBA BP
Cross-Section Data (Grouped)
1964-68 54.2 31.7 10.7 11.8 BCBA BP
1969-73 52.7 32.0 9.8 12.5 BCBA BP
Birth Cohort (Grouped)
1919-23 52.6 30.2 9.2 12.6 BBBA BP
1924-28 54.1 32.6 10.5 13.6 BCBA BP
Registration Data
1974-77 60.1 38.3 14.2 .6« 8 BCCC EP
Ghana ^
1960 53.2 31.6 10.8 12.2 BCBA BP
(e)14 Francophone African Countries
1955-61 62.7 41.1 17.1 7.9 CDDB EP
Sources: (a) Pregnancy History Data, 19741. Cape Coast Project.
(b) - (e) Kpedekpo (1976) p.12.
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younger ages...." (Page 1975:34). The 1919-23 age cohort shows a different 
type, although not very much different from the BCCA type. The registration 
data depicts quite a different pattern altogether showing a relatively young 
distribution of the fertility schedule. The pregnancy history fertility 
schedules differ also from that of 14 Francophone African countries which 
have particularly high fertility at the younger ages. The difference 
between the fertility schedules of the pregnancy history data on one hand 
and the rest of the schedules presented in Table 3*7 on the other, can be 
due to sheer random variations in the data and the small number of reported 
events.
The variations in the fertility schedules for the study area from one 
period to the other cannot be explained only in terms of fertility change. 
Graphs for,the 5-year schedules reveal a tendency among older women to 
report ’older' fertility schedules (Figure 3«1). The low age-specific 
fertility rate in the 0-4 period among the 20-24 age group at the time of 
the survey may possibly be due to event misplacement and/or under-reporting 
of events. One can infer from the fertility rates of the 30-34 age group 
that some of their events have been mistakenly placed in the 5-9 years 
before the survey. It is , however, difficult to explain the dip at age 
30-34 among the 1924-28 birth cohort. It can be partly due to 
under-reporting of events, the effects of mortality among that cohort, or 
both.
The reporting of 'older' fertility schedules is more marked in the 
single-year rates (Figure 3.2); and they are more distorted than those of 
the five-year rates. Furthermore, the rates for multiples of five-year 
periods before the survey have higher rates and are more distorted at the
older ages than the rest of the single-year rates.
g 
e 
—
S
p
e
c
if
i 
c 
F
e
rt
il
it
y
 
. 
R
a
te
s
58
F i g u r e  3.1
Age-Specific Fertility Rates for 
Single Years for Selected 
Years.
.7 \
O -f---------------1----------------1--------------- «----------------1--------------- ‘--------------- L---------------
15 2 0 25 30 35 40 45 50
Age o f  F e m a l e s
Sour ce ,  pregnancy H i s t o r y  D a t a ,  1974. c  ape Co a s t  
Project.
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F i g u r e  3. 2
Age-Speci f ic  F e r t i l i t y  Rates in 
5-Year Periods for  Age Cohort and 
Cross-Sec t iona l  Populations of the 
Study Area.
• •  \
’ ’ • 11' i m ,
Age
Cohort"<utH iiiuntii 1924 -2  8,
• —  19 6 9 -7 3
R e g is t ra t io n
30
F e m a Iz s
Sou re es 11^ pregnancy Hi s t o r y  D a t a ,  1974. Cape C o a s t  Pro jec t .  
C2)Jain (for thcoming)
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3 . 2 . 5  P o s s i b l e  Reasons For The C h a r a c t e r i s t i c s  Of The F e r t i l i t y  Rates .
In a r e a s  where no t  much importance  i s  a t t a c h e d  to age a n d /o r  da te  of  
b i r t h ,  pregnancy h i s t o r y  d a ta  a re  l i k e l y  to  s u f f e r  from age m i s - s t a t e m e n t  
and even t  misp lacement.  U n d e r - r e p o r t in g  a r i s i n g  from memory decay a l s o  
occu rs  due to the time span covered in the  survey .  Because o f  t h e se  e r r o r s  
the  p o s s i b i l i t y  of  r e c o rd in g  change where none occur red  or e x a g g e ra t in g  a 
minor change i s  very  g r e a t .  In Table 3*5, t h e r e  i s  an i n d i c a t i o n  t h a t  
f e r t i l i t y  has d e c l in e d  over the p a s t  ten y e a r s .  The ques t ion  i s  how genuine 
i s  t h i s  d e c l i n e .  I t  may be the r e s u l t  of  f l u c t u a t i o n s ,  age m i s - s t a t e m e n t ,  
even t  misplacement  a n d /o r  u n d e r - r e p o r t i n g  w i th in  the l a s t  f i v e  y e a r s .  The 
l a s t  reason i s  l e s s  l i k e l y  than the r e s t .  The aim of  t h i s  s e c t i o n ,  th e n ,  i s  
to  examine the  observed f e r t i l i t y  r a t e s  to f ind  out  whether the recorded  
changes a re  r e a l  or n o t .
McDonald e t  a l  (1976:19-23)  have given four  p o s s i b l e  r ea s o n s  fo r  the  
observed changes in f e r t i l i t y  r a t e s  from pregnancy h i s t o r y  d a t a .  A f i f t h  
r e a s o n ,  event  misp lacement,  i s  added so as to  d i s t i n g u i s h  between 
m i s - s t a t e m e n t  of  the m othe r ’ s age and the  misplacement of  the d a te  of  an 
e v e n t .  These two e r r o r s  can occur in c o n ju n c t io n  with or  independent  of  one 
a n o t h e r .  The r easons  a r e :
(1) The p rocedures  in the computer  programme;
(2) U n d e r - r e p o r t i n g ;
(3) Age m i s - s t a t e m e n t ;
(4) Real d e c l in e  in f e r t i l i t y ;  and
(5) Event m i s - s t a t e m e n t .
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These are discussed below.
3.2.5.1 The Procedures In The Computer Programme. -
There are two procedures in the programme that can affect the derived 
data for calculating the fertility rates thus giving rise to the observed 
changes. These are:
(a) The procedure used in calculating date of birth of mother from age 
reported in completed number of years;
(b) The allocation of a month of birth to children whose month of birth 
was not reported.
Because the women's ages were reported in completed number of years, a 
formula was used to calculate their years of birth. (See Chapter Two.) The 
calculation yielded the same number of women in each age group as the 
distribution of women from the 1974 survey. This implies that the 
distribution of women was not affected by the formula employed. The same 
logic was used in matching the year of birth of child to that of the mother 
at the time of birth (of the child).
The second problem involved the allocation of month to children whose 
month of birth was not reported. This was done by successively allocating 
January to December to these births as they were encountered. A re-check of 
the results using an SPSS programme gave the same distribution of births by 
age .
Hence, there is no reason to suspect that the procedures used in 
deriving the raw data for the calculations of the rates and ratios
contributed to the observed changes.
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3 . 2 . 5 . 2  U n d e r - r e p o r t in g  -
Omission of  ev e n t s  in surveys  and censuses  l e a d in g  to  u n d e r - r e p o r t i n g  
has re c e iv e d  c o n s id e r a b l e  a t t e n t i o n  in demographic s t u d i e s .  (See ,  fo r  
example,  Bogue and Bogue 1970:9; Chandra Sekhar and Deming 1944:101-115; 
and Som 1973:121-144.)  According to the Bogues, f e r t i l i t y  r a t e s  from 
pregnancy h i s t o r y  d a t a  a re  u n d e r - r e p o r t e d  by between 5 and 10 per  c e n t ,  
depending upon the q u a l i t y  of  the r e p o r t i n g .  Evidence from the  d a t a  
i n d i c a t e s  t h a t  t o t a l  f e r t i l i t y  and completed fami ly  s i z e  have remained 
f a i r l y  c o n s t a n t  over the r e c e n t  pa s t  a t  between 5 .6  and 6 . 0 .  These r a t e s  
compare very  wel l  wi th the  r e g i s t r a t i o n  d a t a  which g ive  a t o t a l  f e r t i l i t y  
r a t e  of  5.8 in 1974-77.  Thus t h e r e  i s  no i n d i c a t i o n  of  any s e r i o u s  under­
r e p o r t i n g  in the pregnancy h i s t o r y  f e r t i l i t y  r a t e s  as compared with the 
r e g i s t r a t i o n  system.
The t o t a l  f e r t i l i t y  r a t e s  from both the  r e g i s t r a t i o n  system and the  
pregnancy h i s t o r y  a re  no t  d i f f e r e n t  from those  observed fo r  the r u r a l  
Western Region.  Completed fam i ly  s i z e  fo r  women aged 50 y e a r s  and over  in 
r u r a l  Western Ghana has been e s t im a te d  as 6 .0  in 1968/69 (G a is ie  1976:169) ,  
and among the Wassaws to be 6 . 5 .  (G a i s i e  1972:86).  The t o t a l  f e r t i l i t y  
r a t e  fo r  the  Wassaws was e s t im a te d  to be 5 .3  fo r  1960 (G a is ie  1972:87) .  
Except the completed fami ly  s i z e  o f  the Wassaw s . the  r e s t  of  the r a t e s  a re  
the  same as those  observed  from the  pregnancy h i s t o r y  d a t a .  In the l i g h t  o f  
t h e s e  s i m i l a r i t i e s ,  some of the r e p o r t e d  f e r t i l i t y  r a t e s  from the pregnancy 
h i s t o r y  can be accep ted  as being c o r r e c t .  I n t e r n a l  c o n s i s t e n c y  checks a r e ,  
however, needed to r e v e a l  some of  the  p o s s i b l e  u n d e r - r e p o r t i n g  e r r o r s  in the  
d a ta  e s p e c i a l l y  in the  e a r l i e r  y e a r s .
The c a l c u l a t i o n  of  sex r a t i o s  a t  b i r t h  and i n f a n t  d ea th s  i s  one of  the  
i n t e r n a l  c o n s i s t e n c y  checks .  The n a t u r e  of  the r a t i o s  g ive  some idea  about  
the  q u a l i t y  of  the r e p o r t i n g  of  one sex as compared with  the  o t h e r .  In a r e a s
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where both sexes  a re  u n d e r - r e p o r t e d  e q u a l ly ,  t h i s  procedure  i s  no t  of  much 
u se .  In Table 3-3 ,  the sex r a t i o s  a re  t a b u l a t e d  by age of  mother and per iod 
b e fo re  the survey .  The o v e r - a l l  sex r a t i o  a t  b i r t h  of  100 males per  100 
fem a les ,  i n d i c a t e s  t h a t  male b i r t h s  a re  s l i g h t l y  under r e p o r te d  compared to 
female b i r t h s  fo r  the observed r a t i o  for  the a rea  i s  103.8 males per  100 
females  ( J a in  fo r th co m in g ) .  Among the 40-44 and 45-49 age c o h o r t s ,  for  
example,  sex r a t i o s  a re  very low r e v e a l i n g  p o s s i b l e  u n d e r - r e p o r t i n g  o f  male 
b i r t h s .  This  reason may p a r t l y  account  fo r  the  low f e r t i l i t y  r a t e s  among 
women in th e se  two age groups .  This  b e t t e r  r e p o r t i n g  of  female b i r t h s  than 
male ones may be r e l a t e d  to the s o c i a l  s e t  up o f  the a re a  whereby 
i n h e r i t a n c e  i s  th rough  the f em a les ,  i t  must ,  however, be remarked t h a t  the 
smal l  number of  r e p o r t e d  even ts  can lead to such v a r i a t i o n s  in sex r a t i o s  a t  
i n f a n t  d e a t h .
Sex r a t i o s  a t  b i r t h  in s i n g l e  y ea r s  s in c e  1950 a re  shown in Table 3 .9 .  
Female b i r t h s  seem to be b e t t e r  r e p o r t e d  between 1951 and 1957 than male 
ones .  Between 1958 and 1950 the female b i r t h s  a re  l e s s  well  r e p o r t e d .  
Although u n d e r - r e p o r t i n g  can account  fo r  the observed p a t t e r n s  o f  sex r a t i o s  
a t  b i r t h ,  i t  may be un reasonab le  to a t t r i b u t e  a l l  the d i f f e r e n c e s  to 
u n d e r - r e p o r t i n g  because o th e r  e r r o r s ,  such as even t  misp lacement,  and the 
small  number of  r e p o r t e d  b i r t h s  per year  can give s i m i l a r  r e s u l t s .  The 
major d i s t o r t i o n s  in the s i n g l e - y e a r  r a t e s  a re  f i r s t l y ,  heaping a t  m u l t i p l e s  
o f  f i v e  yea rs  from the da te  of  the  survey;  and second ly ,  very  low r e p o r t i n g  
in the 13-24 months be fo re  the su rvey .  Tnese e r r o r s  h a rd ly  a r i s e  from 
u n d e r - r e p o r t i n g  of  e v e n t s .  The f i v e - y e a r  r a t e s  have some c h a r a c t e r i s t i c s  
which cannot  be f u l l y  a t t r i b u t e d  to u n d e r - r e p o r t i n g .  One such c h a r a c t e r i s t i c  
i s  the high r a t e s  in the  5-9 y ea r s  be fo re  the su rvey ,  a f e a t u r e  which 
acc o rd ing  to P o t t e r  (19 7 7 a :359-350) ,  i s  a s s o c i a t e d  with even t  misp lacement.  
Tnere i s  however, no doubt  t h a t  u n d e r - r e p o r t i n g  may p a r t l y  exp la in  some of
the  observed d i f f e r e n c e s  in the f e r t i l i t y  r a t e s .
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Source:
Table 3-8
Sex Ratios ab Birth by_Age of Mother and 
Period before the Survey. Study area ('00 Females)
Years before survey
* Less than 30 Births.
Pregnancy His tor y~ Data',-’!074T ~Cäpe Coast Project.
Table 3-9
Sex Ratios at Birth for the Study Area 1950-73 
(* 00 Females)
Sex Ratio
Year (’00 females) No.
1950 114 276
1951 96 216
1952 83 286
1953 99 265
1954 87 359
1955 92 315
1956 91 444
1957 92 439
1958 109 469
1959 105 505
1960 110 498
1961 90 491
1962 102 598
1963 91 555
1964 96 697
1965 96 642
1966 100 700
1967 106 664
1968 113 764
1969 99 778
1970 99 823
1971 124 822
1972 95 839
1973 99 850
Source: Pregnancy History Data, 1974. Cape Coast Project.
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3.2.5.3 Age Mis-statement. -
This error involves the inability of women to report their ages or date 
of birth correctly. There has been an observed tendency among Ghanaian young 
females to over-state and the old ones to under-state their ages. There is 
an added distortion of age schedules associated with preference for digits 
ending in 0, 5 and other even numbers. These errors highlighted in Chapter 
Two, greatly affect the distribution of fertility rates.
Age mis-statement can combine with other errors, mainly event 
misplacement, to distort fertility schedules and thus makes it difficult to 
isolate this problem in any discussion on pregnancy history data. A 
hypothetical example may help to clarify this point. Assume a woman who has 
one child, reports her age as three (3) years older than her actual age. 
She may either increase the age of her child by the same number of years so 
as to maintain the gap between her age and that of her child or report her 
child's age correctly. Where the woman increases her age and that of her 
child, the time of birth will be shifted forward as a result of both age 
mis-statement and event misplacement. An 'older' fertility schedule will 
occur with age mis-statement only. Similarly, a 'younger' fertility
schedule will result from under-estimation of age with or without event 
mis-statement. In Table 3*5, therefore, the high fertility rates in the 5-9 
years before the survey may occur as a result of either over- or
under-statement of ages among younger and older women respectively as was 
observed in the reported ages in the survey or through event misplacement 
operating independently or in combination with age mis-statement. Presently 
it is difficult to state categorically whether a reported 'younger' or 
'older' fertility schedule is the outcome of age mis-statement or event
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misplacement or both. Further research is needed to resolve these 
problems.
3.2.5.4 Real Decline In Fertility -
There is no indisputable evidence in the data to show that fertility 
has declined over the last 40 years or so. There is some evidence of 
under-reporting among older women coupled with event misplacement and age 
mis-statement. The difference of 7 per cent in total fertility between the 
5-9 and 0-4 years before the survey is more the outcome of age mis-statement 
and/or event misplacement in the data than anything else. There is evidence 
of shifts in events and in the ages of women from younger to older ages and 
vice-versa in the data. Event misplacement also occurs in the data (next 
section) leading to distortions in fertility schedules over time. It is, 
therefore, difficult at this stage to indicate whether there have been any 
genuine changes in fertility in the area or not. One will be able to tell 
after the data has been adjusted for some of these errors. Some adjustments 
are tried in the next chapter.
3.2.5.5 Event Mis-placement -
Until quite recently event misplacement errors in pregnancy history 
data had not been given the serious attention they deserved. Bogue and 
Bogue (1970:9) mentioned it only briefly. Brass (1971b:10-15), although he 
recognised the problems and discussed them extensively, did not fully 
grapple with their effect on observed fertility rates. It was Potter 
(1975:17-49; 1977a:341-349) who demonstrated effectively how event 
misplacement affects the distribution of births. Although event 
misplacement errors are now recognised, no reliable procedure has been
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developed to circumvent the problem posed by these errors. In the 5-year 
age-specific rates (Table 3-5), fertility declined over the last ten 
years. This feature, according to Potter (1977a :350), is associated with 
event misplacement. Secondly, in the 35-39 age cohort, fertility is not 
consistently high with increasing age of the cohort. In broad terms, women 
aged 35 and over at the time of the survey tended to report older fertility 
schedules. This tendency is also associated with "event misplacement 
processes." (Potter 1977a:350).
The distribution of children dying by age of mother and years before 
the survey gives an indication of the quality of the event reporting. If 
mortality has been declining, the proportion of children dying up to a 
particular age is positively related to the age of mother and period before 
survey. This expected pattern is encountered in only a few places in Tables 
3.10 and 3.11 which show the proportion of children dying up to exact ages 2 
and 5 respectively by age of mother and years before the survey. In both 
tables the proportion of children dying at each age among women aged 35 and 
below at the time of the survey rises with increase in period before the 
survey. In the case of the proportion dying at exact age 2, there is a 
general tendency among women under aged 35-44 at the time of the survey to 
report deaths over the last ten years close to the date of the survey. Women 
in the age cohorts under 30 seem to shift events into the past. This is 
well marked among the 25-29 cohort. This may be partly due to the fact that 
older women in Ghana tend to put events further into the past while women in 
the 35-45 age groups under-state their ages to make them younger. The 
younger women, on the other hand, inflate their dates of birth and that of 
their children (if any) (Seltzer 1973:12-15; Gaisie 1976:78). Despite 
these observations among Ghanaian women one can not rule out the effects of 
small numbers in the cells as contributing to the observed characteristics.
69
Table 3.10
Proportions Dying 'between Birth and Exact Age 2 
(2)g by Age of Mother and Period Before Survey. Study 
Area ('000 Population)
Exact age of woman 
at time of survey
* Less than 30 Deaths.
Source: Pregnancy History Data, 1974. Cape Coast Project.
Table 3.11
Proportions Dying between Birth and Exact Age 5 
by Age of Mother and Period Before Survey. Study 
Area ('000 Population)
Exact age of woman 
at time of survey
Less than 30 Deaths.
Source: Pregnancy History Data, 1974. Cape Coast Project.
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The p ro p o r t i o n  o f  c h i l d r e n  dying up to  exac t  age 5 (Table 3 .11)  seems 
to  be b e t t e r  r e p o r t e d  than those  dying up to  exac t  age 2. F l u c t u a t i o n s  a re  
l e s s  in the  former than the l a t t e r .  As in Table 3-10 the  age c o h o r t s  35 and 
over  in Table 3.10 tend to  s h i f t  even t s  to the  5-9 y ea rs  b e fo re  the survey 
and f u r t h e r  i n t o  the  p a s t .  This  tendency to  s h i f t  even t s  may p l a u s i b l y  
account  fo r  the  observed  r i s e  and f a l l  in f e r t i l i t y  and the  p ro p o r t i o n  dying 
a t  exac t  age 5 over  the  l a s t  15 y e a r s .
Sex r a t i o s  a t  b i r t h  can a l s o  be used in e v a l u a t i n g  the  d a t a  fo r  even t  
misp lacem ent .  From Table 3.8 one can i n f e r  t h a t  event  misplacement  has 
occu r red  among a l l  the  b i r t h s  r e p o r t e d  by the  v a r io u s  age c o h o r t s .  I t  seems 
the  women in the a r e a  tend to u n d e r - s t a t e  the  ages o f  female c h i l d r e n  and 
o v e r - s t a t e  those  o f  the  males .  In o t h e r  words,  the  d a t e s  o f  b i r t h  o f  female 
c h i l d r e n  a re  s h i f t e d  c lo s e  to  the survey  d a ta  while those  of  males a re  
s h i f t e d  i n t o  the  p a s t .  For example,  among the  30-34 women the per iod  10-14 
has  more females  than the p rev io u s  f i v e - y e a r  p e r io d .  This  cannot  be 
ex p la in e d  e n t i r e l y  by f l u c t u a t i o n s  in male or  female b i r t h s  from one per iod  
to  the o th e r  or  in u n d e r - r e p o r t i n g  of  one sex in a p a r t i c u l a r  p e r io d .  One 
p l a u s i b l e  e x p l a n a t i o n  i s  the s h i f t i n g  of  female b i r t h s  in the  15-19 to  the  
10-14 y e a r s  b e fo re  the  survey  an d /o r  the  r e v e r s e  fo r  male b i r t h s .  Another 
p o s s i b i l i t y  might  be age m i s - r e p o r t i n g  among the  women. The two r ea sons  of  
even t  misplacement  and age m i s - s t a t e m e n t  may be r e l a t e d  to the  f a c t  t h a t  in 
Akan s o c i e t i e s  the  g i r l s  hang around t h e i r  mothers much lo n g e r  than the  boys 
and t h e r e f o r e  t h e i r  ages a re  more l i k e l y  to  be u n d e r - e s t im a te d  by 
r e s p o n d e n t s  or  i n t e r v i e w e r s .  A l t e r n a t i v e l y  the b oys ’ ages may be 
o v e r - s t a t e d .  This  t r en d  in age r e p o r t i n g  i s  r e v e r s e d  in young a d u l t  ages 
when the ages o f  the  females  a re  o v e r - s t a t e d  to conform to t h e i r  new s t a t u s
in the  s o c i e t y  as young a d u l t s  and mothers .
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As pointed out earlier, it is difficult to isolate event misplacement 
from other errors especially, the mis-statement of age among women. These 
errors combine in various forms to give rise to the observed differences and 
distortions. There is no doubt that these errors account for the changes in
fertility over the last 15 years in Table 3-5. It must also be remarked
that the small size of the sample can contribute to the observed
characteristics.
3.3 CHILDHOOD MORTALITY 
3.3*1 Introduction
Pregnancy history data provide time-series mortality estimates as well 
as a means for correcting fertility rates if there is any reason to suspect 
that the reported fertility rates are incorrect. Potter (1977a :351)» for 
example, has suggested that information on sex differentials at infant 
deaths should be used in adjusting reported fertility estimates, if they 
happen to be incorrect. However, this procedure cannot be used if infant 
deaths are poorly reported.
Pregnancy history data has been found to be inadequate for estimating 
adulthood mortality due to the small number of reported deaths at these 
ages, especially if the sample population is small. As a result mortality 
analysis from the method have been restricted to the young age groups, in 
most cases deaths up to exact age 5. In spite of this problem some 
researchers have used data from the method in estimating mortality to the 
young adult ages. By following various age cohorts, the proportion dead and 
surviving at specific ages can be calculated to give life table equivalents 
of qx and lx values. Hull (1975:226-232) has used such a procedure to 
calculate the proportion dead and surviving for selected ages up to age 20.
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This section presents infant mortality rates from pregnancy history 
data for the study area from 1950-72, first in single years and secondly, in 
2 different 5-year periods. In a further analysis the infant mortality 
rates are presented for the 8 villages, grouped into three clusters. First 
is the cluster of five settlements located about 30 kilometers west of 
Sekondi-Takoradi, the regional capital; next is Asankrangwa, the major 
settlement in the study area, and lastly, the 2 settlements near the Ivory 
Coast border. Furthermore, the probabilities of dying up to exact age 5 are 
presented. Results from the various estimates are compared with similar 
mortality estimates for total Ghana, sub-populations of Ghana, some other 
African countries and those for the study area derived from other sources 
such as the registration system and children ever-born and surviving data.
3.3.2 Infant Mortality.
The quality of infant mortality data is generally affected by
1. under-reporting of events, especially if the deaths occurred within 
the first few hours of birth;
2. the unreliable distinction between still-births and deaths 
occurring soon after delivery; and
3. mis-reporting of age, which causes an inability to distinguish 
between children dying before or after age 1.
These drawbacks in the quality of infant mortality data are acute in 
retrospective surveys, particularly pregnancy history data (Tsui and Bogue
1978:12-14).
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I n f a n t  m o r t a l i t y  r a t e s  from 1950 to  1972 f o r  the  s tudy  a r e a  a re  
p r e s e n t e d  in Table 3*12 fo r  the  combined sexes  and fo r  males and females 
s e p a r a t e l y .  The r a t e s  f l u c t u a t e  w idely  from year  to year  rang ing  from 124 
d e a t h s  per  thousand l i v e - b i r t h s  in 1950 to  53 in 1956. The r a t e s  peak in 
the  20, 15, 10 and 5 y e a r s  b e fo re  the survey  and in 1966 and 1972 -  the  2 
y e a r s  of  m i l i t a r y  t a k e - o v e r s .  The l a s t  s i t u a t i o n  may have occur red  through 
th e  use o f  the  Calender  method in f i x i n g  d a te  o f  b i r t h  i f  the  d a te  could no t  
be r e a d i l y  o b t a in e d .  The f l u c t u a t i o n s  a re  more pronounced in the  e a r l i e r  
p e r i o d s  than in the  l a t e r  p e r io d s  (F igu re  3 . 3 ) .  I t  must be noted  t h a t  the 
f l u c t u a t i o n s  a re  no t  d i f f e r e n t  from t h a t  observed from the  t h i r t y - s e v e n  
compulsory v i t a l  r e g i s t r a t i o n  a r e a s  o f  Ghana (Table 3 . 1 2 ) .  The f l u c t u a t i o n s  
make i t  d i f f i c u l t  to e s t a b l i s h  any t r e n d s .  Out of  the  23 c a l c u l a t e d  r a t e s ,  
10 a re  between 80 and 100, but  they  a re  s c a t t e r e d  th rough the  p e r io d .  The 
r a t e s  fo r  1951, 1966 and 1972, fo r  example,  a re  a l l  95.
Some of  the  l o w - r a t e  p e r io d s  c o in c id e  with  or  immedia te ly  fo l low  yea rs  
o f  mass i n n o c u la t i o n  a g a i n s t  p o l i o m y e l i t i s ,  measles  and smallpox ,  the  major 
c h i l d  k i l l e r s  in Ghana, as  in 1964 and 1967 (A fr ican  Research B u l l e t i n  
1964:195 and 1967:809) and the p ro v i s io n  o f  p ipe -bo rne  water  in some o f  the 
v i l l a g e s .  For o th e r  lo w - r a t e  y e a r s  i t  i s  d i f f i c u l t  to o f f e r  any p l a u s i b l e  
r e a s o n s  fo r  the  observed r a t e s ,  fo r  example,  those  of  1956, 1960 and 1962.
These very low r a t e s  can h a rd ly  be a t t r i b u t e d to improvements in h e a l t h
f a c i l i t i e s , medical  c a r e ,  d i e t s and s o c i a l overheads  l i k e roads  and
p ip e -b o rn e w a te r .  Had the  low r a t e s fo r th e se y e a r s  been due to th e se
v a r i a b l e s  the  r a t e s  would have e i t h e r  con t inued  to d e c l in e  or  s tayed  around 
th e  low l e v e l s .  I n s t e a d ,  the r a t e s  rose  again  a f t e r  the  r e p o r t e d  low ones .  
The r e s u l t s  th us  make one s u sp e c t  y e a r l y  f l u c t u a t i o n s  in e v e n t s ,  
u n d e r - r e p o r t i n g  in some y ea r s  a n d /o r  r e f e r e n c e  per iod  e r r o r s  in the d a t a .
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Table 3.12
Infant Mortality Rates by Sex and Sex Ratios at Infant 
Death for the Study Area and Compulsory Registration Areas 
of Ghana. 1950-72 (»000 live-births)
Study (a)Area
Compulsory 
Registration 
Areas  ^
live-births) 
Total
Study Area 
Sex Ratios at 
Infant Deaths 
(’00 females)
Infant Mortality Rate 
Year Total Male
(’000 
Female
1950 124 163 79 121 235
1951 95 108 82 117 128
1952 74 104 50 125 175
1953 122 146 98 113 148
1954 89 124 59 110 185
1955 84 81 87 109 86
1956 53 50 57 98 80
1957 71 79 63 89 114
1958 87 89 86 70 113
1959 105 95 116 101 85
1960 65 80 50 113 177
1961 93 109 78 95 125
1962 64 55 73 99 76
1963 82 97 69 96 128
1964 91 79 103 95 74
1965 79 83 75 74 105
1966 95 111 78 90 142
1967 68 76 60 88 132
1968 67 78 56 - 158
1969 77 80 75 - 104
1970 87 109 66 - 162
1971 71 74 68 - 121
1972 95 101 90 - 108
Minimum 53 50 50 70 74
Maximum 124 163 116 125 235
Sources: (a) Pregnancy History Data, 1974. Cape Coast Project, 
(b) Kpedekpo (1971) p 80
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When grouped into five-year periods the rates show some unusual
characteristics. The five-year groups from 1950-54 to 1965-69 show
different results from those of the 1953-57 to 1968-72 five-year groups
(Table 3.13). The former shows some decrease in infant deaths from 100 in 
1950-54 to 77 in 1965-69, a decrease of 23 percentage points. The latter, 
on the other hand, reveal low rates of 80 for both the first and the last 
periods, with 86, the highest, reported for 1958-62. This gives a decrease 
of 8 percentage points between 1958 and 1972. The low rate of 80 for the 
1953-57 period in the latter grouping points to obvious under-reporting of 
deaths in the second half of the 1950s. That earlier events are less likely 
to be remembered and reported in retrospective surveys is evident from the 
rates. This makes one a bit sceptical in accepting the calculated rates as 
depicting the level and trends of infant mortality existing in the survey 
area.
Table 3.13
Infant Mortality Rates in Two Five-year Periods. 
Study Area 1950-72. ('000 live births)
Second Group First Group
Year Infant Mortality Rate 
('000 live-births)
1950-54 100
1955-59 81
1960-64 79
1965-69 77
Year Infant Mortality Rate 
('000 live-births)
1953-57 80
1958-62 86
1963-67 83
1968-72 80
Source: Pregnancy History Data.
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In Table 3.14 the same infant mortality data are grouped into three 
according to the location and status of the settlements (see section 3.3«1). 
The yearly rates fluctuate so widely that one cannot establish any trends in 
infant mortality. When grouped to cancel out some of the reference period 
slippage errors and yearly fluctuations, the group 1 settlements provide the 
plausible infant mortality rates for the period 1958-72. The rates for 
Asankrangwa, on the other hand, show some trend of decreasing infant 
mortality which may be the situation in the whole area but obscured in area 
1 by under-reporting and slippage errors. The rates for the third group of 
settlements in the 1958-72 period are too low to be accepted; for there is 
no evidence to show that there have been significant improvements in the 
socio-economic conditions of the area to lead to such low rates.
Table 3.15 shows infant mortality rates from the registration system of 
the study area, the proportion dead among those ever-born to women aged 
15-19 from the 1974 survey, the National Demographic Sample Survey, the 
compulsory vital registration areas of Ghana and those of Ivory Coast and 
Senegal. The observed rates from the pregnancy history data are lower than 
any of the rates presented in the table. It should be pointed out that the 
rates from the National Demographic Sample Survey and the registration 
system for the study area, are the adjusted ones and that the observed ones 
fluctuated from year to year. There is every indication that the area and 
total Ghana experience high infant mortality rates as most areas in Tropical 
Africa and that the low rates from the pregnancy history data may possibly 
be due to under-reporting of infant deaths or event misplacement errors.
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Table 3.14
Infant Mortality Rates for Both Sexes, According to Size 
and Location of Study Village. 1950-72 (’OOP live-births)
Year
Infant Mortality Rate ('000 live-births)
Group 1 Group 2 Group 3
1950 93 165 138
1951 56 82 188
1952 90 94 69
1953 116 168 122
1954 67 152 83
1955 86 108 85
1956 79 68 20
1957 89 73 51
1958 134 117 38
1959 112 82 127
1960 88 56 51
1961 118 106 75
1962 76 75 60
1963 103 95 56
1964 119 103 53
1965 102 68 70
1966 127 106 65
1967 61 71 87
1968 90 73 56
1969 97 81 70
1970 89 65 107
1971 101 41 70
1972 123 107 78
Grouped Data
1953-57 86 107 65
1958-62 105 106 70
1963-67 102 88 66
1968-72 100 73 76
NB Group 1: Mpohor, Banso, Dominase, Ayiem and Nsuaem; 
Group 2: Asankrangwa; and 
Group 3: Enchi and Yakasi.
Source: Pregnancy History Data, 1974. Cape Coast Project.
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Table 3.15
Infant Mortality Rates and Sex Ratios at Infant death
for Ghana and Selected. African Countries for Various
Periods. ('000 live-births)
Sex Ratio at
Infant Mortality Infant Death
Area Year Rate ('000) ('00 Females)
1 . Compulsory Registration 1955-60 101 119
Areas of Ghana 1961-65 NA 125
2. NDSS (Adjusted Rates)
Rural Western Region 1968-69 118 120
Western Region 1968-69 111 116
Rural Ghana 1968-69 148 124
Total Ghana 1968-69 133 117
3. Cape Coast Project
Registration (Adjusted) 1974-77 96 120
(Unadj usted) 1974-77 76 95
Brass Q(1) 1974 151 104
4. Selected African Countries
Senegal Valley 1957 224 NA
Senegal Sine 1963-65 233 NA
Ivory Coast 1957-58 176 NA
NA = Not Available
Sources: 1. Kpedekpo (1970) pp 88 and 89
2. Gaisie (1976) pp 112 and 119
3. Jain (Forthcoming)
4. Cantrelle (1975) p 102
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3.3-3 Sex Differentials In Infant Mortality.
Sex differentials in infant mortality are also set out in Table 3.12. 
Except in five cases males experience higher infant deaths than females. 
This is the pattern that has been observed for Ghana as a whole 
(Gaisie , 1976:1 1 1 ). Nine out of the 23 male rates exceed 100 per thousand 
live-births while only 2 of the female rates are in that category. Ten of 
the female rates fall between 70 and 90. Also the range of the estimated 
rates is higher among males than females with the males' range being nearly 
twice as high as the females'. (Table 3*12). These differences between the 
male and the female rates are well brought out in Figure 3*3. Generally, 
the rates for both sexes follow the pattern exhibited by the male rates; 
and that the over-all rates are at their lowest at the same points as the 
male rates, for example, 1953« This implies that the male under-reporting 
and slippage errors are higher and are thus able to exert more influence on 
the over-all rates.
3.3*4 Childhood Mortality.
The level of childhood mortality between ages 1 and 4 (4qi) in Tropical
Africa has not been reliably measured because of age mis-statement.
qHowever, the scanty information available indicates that 4 1 is high 
relative to infant mortality. Clarin (1968:212), for example, has noted
that childhood mortality in Dahomey exceeds infant mortality by 20 per cent 
and accounts for 27 per cent of all deaths. Similar observations have been 
made by Cantrelle (1975:102) for Mali; and Gaisie (1976:121) for Ghana. 
This phenomenon of high 4ql values relative to q(1) are attributed to 
malnutrition among children after weaning in an area beset with infectious 
and parasitic diseases (Orraca-Tetteh 1974:61).
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In t h i s  s e c t i o n  observed 4^1 and q(5) v a lu e s  a re  p re sen te d  in the  hope 
t h a t  some idea  can be ob ta in ed  about  the  l e v e l  and t r e n d  o f  ch i ldhood 
m o r t a l i t y .  According to P o t t e r  ( 1977a:352) i n f a n t  m o r t a l i t y  r a t e s  from 
pregnancy h i s t o r y  d a ta  a re  l e s s  r e l i a b l e  due to  event  misp lacement.  I t  i s  
t h e r e f o r e  sugges ted  t h a t  q(5)  should be c a l c u l a t e d  and from t h a t  i n f a n t  
m o r t a l i t y  e s t i m a t e d .  The n a t u r e  of  the  i n f a n t  m o r t a l i t y  r a t e s  in the  above 
s e c t i o n s  c l e a r l y  conf i rm s  P o t t e r ’ s o b s e rv a t i o n  and q(5) r a t e s  a re  t h e r e f o r e  
p r e s e n t e d  with  the  idea  t h a t  they  a re  b e t t e r  r e p o r t e d  than i n f a n t  r a t e s .
3 . 3 . 5  M o r t a l i t y  Between Ages 1 And 4.
The p r o b a b i l i t i e s  o f  dying among c h i l d r e n  aged 1 to  the end o f  age 4
q
(4 1) a re  p re s en te d  in Table 3*16. The d a t a  a re  p re s en te d  by sex f o r  both
c o h o r t  and c r o s s - s e c t i o n a l  p o p u la t i o n s  born between 1950 and 1972. Like the
i n f a n t  m o r t a l i t y  r a t e s ,  t h e s e  v a lu e s  peak a t  20,  15, 10 and 5 y e a r s  befo re
the  su rvey  and in 1966 and 1972, the two y e a r s  o f  m i l i t a r y  t a k e - o v e r s ,
imply ing  a s h i f t i n g  o f  ev e n t s  to  t h e s e  p e r i o d s .  Fur thermore the
c r o s s - s e c t i o n a l  r a t e s  a re  h ig h e r  than the  c o h o r t  r a t e s  and sugges t  b e t t e r
r e p o r t i n g  in l a t e r  y ea r s  e s p e c i a l l y  o f  female d e a t h s .  Also only  2 o f  the
female c o h o r t s  -  1950 and 1960 -  show h ig h e r  4q i  v a lu es  than i n f a n t
m o r t a l i t y .  In the case of  1960, the  excess  i s  71 p e r c e n ta g e  p o i n t s  and t h i s
makes one s u s p e c t  the  accuracy  o f  the  r e p o r t i n g .  The c r o s s - s e c t i o n a l  d a t a ,
on the  o th e r  han d , has few cas es  o f  h ighe r  4q l  v a lu e s  than q( 1 ) .  These a re
1956, 1959, in the  case o f  males and 1954, 1970 and 1971 fo r  f em a les .  The
r e g i s t r a t i o n  d a t a  show s i m i l a r l y  v a ry in g  t r e n d s .  In the  1974-75
q
r e g i s t r a t i o n  p e r i o d ,  both male and female i n f a n t  r a t e s  exceeded 4 1 ;  so 
a l s o  was the  1975-76 female d a t a .  For the  r e s t  of  the  r e g i s t r a t i o n  p e r io d s  
the  p r o b a b i l i t i e s  o f  dying between ages 1 and 4 a r e  h ighe r  than i n f a n t  
m o r t a l i t y  by between 49 per  cen t  ( fem a les  1976-77) and 12 per  cen t  (males
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Table 3.16
Probabilities of Dying Between Exact Ages 1 and 4 by Sex 
for Birth Cohorts and Cross-Sectional Population. Study
Area : 1950-72. ('000 population)
Birth Cohort Cross - Section
Probabilities of dying between exact ages 1 and 4 (’000)
Year Year
of Birth Male Female of Death Male Female
1950 69 28 1954 83 84
1951 58 45 1955 41 59
1952 22 63 1956 65 47
1953 51 50 1957 62 43
1954 47 35 1958 65 63
1955 54 25 1959 101 72
1956 37 47 1960 75 49
1957 60 49 1961 57 60
1958 74 31 1962 69 65
1959 71 61 1963 57 62
1960 64 86 1964 76 69
1961 55 24 1965 67 61
1962 48 54 1966 56 51
1963 55 52 1967 57 52
1964 55 24 1968 52 52
1965 35 38 1969 61 45
1966 49 63 1970 63 76
1967 44 45 1971 66 75
1968 59 38 1972 65 77
Grouped Data
Birth Cohort Cross-section
1954-58 55 39 1958-62 75 56
1959-63 58 55 1963-67 63 52
1964-68 49 46 1968-72 63 57
(b) 1970-72 66 76
Registration System
1974-77 (Adj) NA NA - 79 77
(Unadj) NA NA - 97 103
NA = Not Available
Sources: (a) Pregnancy History Data, 1974. Cape Coast Project.
tb) Jain (Forthcoming)
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1975-76) (See Table 3 -1 6 ) .  For the  r u r a l  Western Region the p r o b a b i l i t y  o f  
dying between ages 1 and 4 exceeds  i n f a n t  m o r t a l i t y .  The a v a i l a b l e  
i n fo rm a t io n  fo r  the  a r e a  t h e r e f o r e ,  does n o t  g ive  any c o n c lu s iv e  ev idence  on 
th e  r e l a t i o n s h i p  between 4q l  and q(1)  because o f  age m i s - s t a t e m e n t  and 
u n d e r - r e p o r t i n g .
The observed 4q l  v a lu es  a r e ,  however, low when compared with  s i m i l a r  
r a t e s  from the  r e g i s t r a t i o n  system fo r  the  s tudy  a re a  and those  of  t o t a l  and 
r u r a l  Ghana (Table  3 - 16) .  They a re  a l s o  nowhere n ea r  4q i  v a lu e s  e s t im a ted  
f o r  r u r a l  Senegal  and Togo ( C a n t r e l l e  1975:102).  Except fo r  the 1970-72 
female r a t e ,  which comes c l o s e  to the  e s t im a te d  va lue  fo r  the  a re a  based on 
th e  r e g i s t r a t i o n  system, the r e s t  can be s a id  to be im p la u s ib ly  low fo r  a 
r u r a l  community in Ghana.
The low and f l u c t u a t i n g  4q l  r a t e s  may be due to a number of  r e a s o n s .  
These in c lu d e  changes in ch i ldhood  d e a t h s ,  u n d e r - r e p o r t i n g ,  e r r o r s  due to 
th e  smal l  number of  r e p o r t e d  de a th s  and p o s s i b l e  r e f e r e n c e - p e r i o d  s l ip p a g e
q
e r r o r s .  The l a s t  e r r o r  i s  brought  out  when 4 1 va lu e s  a re  compared with 
t h e i r  c o r re spond ing  q(1)  r a t e s .  The 1960 female r a t e s ,  fo r  example,  show 
low i n f a n t  m o r t a l i t y  but  h igh 4q l  r a t e s .  This  i n d i c a t e s  p o s s i b l e  i n f l a t i o n  
o f  the  ages a t  dea th  o f  c h i l d r e n  dying to those  born in 1960 and /o r  
a l l o c a t i n g  i n f a n t  d ea th s  to  1960 b i r t h s  to  those  o f  1961 . The outcome i s  
th e  h igh  i n f a n t  m o r t a l i t y  but  low 4q l  among the 1961 b i r t h  co h o r t  and 
v i c e - v e r s a  fo r  the  1960 co h o r t  ( s ee  be low).  Due to such r e f e r e n c e  per iod  
e r r o r s  i t  was f e l t  t h a t  q(1)  and 4q l  r a t e s  do no t  p o r t r a y  the  a c t u a l  
m o r t a l i t y  c o n d i t i o n s  in the a r e a  and t h e r e f o r e  q(5)  va lu e s  should be
c a l c u l a t e d .
34
q qObserved Female 1 o and 4 1  Rates
for Selected Years. Study Area 
('000 population)
ed Years iqo r—\
1960 50 86
1961 78 24
1970 66 63
1971 68 45
1972 90 48
Taken from Tables 3.12 and 3.16.
3.3.6 Mortality From Birth to age 5 (q(5)).
Table 3-17 shows the probabilities of dying between birth and exact age 
5 by sex for both cohort and cross-sectional populations for children born 
between 1950 and 1970. The usual zig-zag patterns associated with reported 
events in Ghana appear in both the cross-sectional and cohort rates; the
q
peaks occur in the same periods as those of q(1) and 4 1 . Female rates 
exceed male rates in only 4 of the 19 reported years for the cohort and 
cross-section rates. Thus, in general, males experience higher death rates 
than females. Also worth noting is the marked difference between the cohort 
and cross-section rates.
Where there is declining mortality, cross-sectional mortality levels 
are lower than those of cohorts at all ages; and the differences 
progressively increase with increase in age and period before survey/census 
(Young,1969:218—228). The difference between the cohort and cross-sectional
85
Table 3-17
Probabilities of Dying Between Birth and Exact Age 5 
for Birth Cohort and Cross-Sectional Populations. 
Study Area: 1952-72 (’OOP population).
Birth Cohort Cross-Section
Probabilities of Dying Between Birth and Exact Age 5
Year of(a;. Year of(a)
Birth Male Female Death Male Female
1950 221 105 1954 196 139
1951 160 123 1955 119 141
1952 123 109 1956 112 101
1953 189 143 1957 136 103
1954 164 93 1958 149 143
1955 130 110 1959 187 180
1956 85 102 1960 149 97
1957 133 109 1961 160 134
1958 156 114 1962 120 134
1959 159 170 1963 149 126
1960 139 131 1964 149 165
1961 158 100 1965 144 131
1962 99 122 1966 161 125
1963 146 117 1967 129 109
1964 129 143 1968 126 105
1965 115 110 1969 136 117
1966 154 136 1970 166 137
1967 116 103 1971 135 138
1968 133 92 1972 160 160
Grouped Data
Birth Cohort Cross-section
1954-58 136 107 1958-62 152 137
1959-63 142 130 1963-67 146 131
1964-68 133 119 1968-72 145 132
(b)
Registration System
1974-77 (Adj) NA NA - 174 159
Na = Not Available
Sources: (a) Pregnancy History Data, 1974. Cape Coast Project.
(b) Jain (Forthcoming).
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data in the above table indicates that childhood mortality has been 
increasing in recent years, a situation which can be possible only when 
there is a reported outbreak of epidemic, famine or any natural disaster. 
Since none of these catastrophies has occurred in the study area over a long 
period, it can be inferred that the difference is due to better reporting of 
deaths in years close to the survey, and, therefore, makes the 
cross-sectional data better reported than the cohort data.
Brass' (1968:104-139) technique using information on children ever-born 
and surviving to women in their reproductive age groups, yields comparable 
childhood mortality rates. According to Brass (1968) the proportion of 
children dead among those born to women aged 30-34 at the time of survey 
corresponds to q(5) from recorded deaths. Sullivan (1972:82) has pointed 
out that the Brass' q(5) value, on the average, refers to the mortality 
level at 6.5 years before the survey. This means that derived q(5) values 
from the 1974 survey refer to the mortality conditions in the latter half of 
the 1960's .
The Brass' q(5) values which overlap with Sullivan's (1972:83) and 
Trussell's (1975:103) West model rates (Table 3.18), show higher mortality 
rates than the cohort and cross-section mortality rates for the same period. 
In addition the children ever-born and surviving rates show higher mortality 
among females than males. This, however, is not what has been observed 
generally for the area. The Brass estimates indicate that the male data is 
more poorly reported than those of the females and thus accounts for the 
observed situation of higher female mortality than male. The female q(5) 
value from the Brass technique may be regarded as the best estimate of 
female childhood mortality in the area. The rate comes close to the derived 
q(5) female rate from a life table using an adjusted form of the 
registration data (Jain forthcoming).
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Table 3-18
Q(x) Values from Brass, Sullivan and Trussell's Techniques 
for the Study Area, 1974 (*000 population) .
Brass Sullivan Trussell
Q(x) Male Female Male Female Male Female
Q(2) 166 155 160 151 159 147
Q (3) 132 130 121 119 124 122
Q (5) 152 160 141 150 147 157
Source: Pregnancy History Data, 1974. Cape Coast Project .
Table 3.19
Probabilities of Dying between Birth and Exact Age 5 for 
Ghana and Sierra Leone for 1968. (*000 population)
Area Probability of Dying
1. Total Ghana 187
Rural Ghana 204
Western Region 230
Rural Westarn Region 257
2. Sierra Leone 319
Sources: (1) Gaisie (1976), p 176.
(2) Dow and Benjamin (1975), p 449.
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Table 3.19 shows the childhood mortality rates for total Ghana, Western 
Region (of Ghana) and Sierra Leone. These rates are higher than those 
observed for the area (Table 3.17). The pregnancy history rates are 
under-reported by about 20 per cent in the late 1960s and early 1970s as 
compared to the rates for total Ghana.
It seems the three major drawbacks on infant mortality data set out at 
the beginning of the section greatly affect the pregnancy history data. In a 
number of cases deaths are either under-reported or shifted to the next 
age. Also, some deaths which occurred immediately after birth might have 
been classified as still-births since most of the births in the area occur 
at home. Underlying all these errors is the fact that the population 
involved was not large enough to yield adequate mortality data.
It appears that females experience lower mortality than males. This is 
a feature which has been observed by Caldwell (1967:42) and Gaisie 
(1976:111) for total Ghana. There is, however, the problem of establishing 
the actual relationship between the male and female deaths because of 
under-reporting. Female deaths from the pregnancy history seem more poorly 
reported than male ones. This is difficult to explain especially when one 
remembers that female births are better reported than male ones.
Despite these problems one can infer that childhood mortality in the 
area is high at the moment and has been higher in the past.
3.4 SUMMARY
The fertility and childhood mortality data from the area have all the 
characteristics observed about Ghanaian demographic data. These include age 
mis-statement leading to ’older' fertility schedules, event misplacement and 
under-reporting of events. As a result of the errors the pattern of
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fertility rates from both the registration system and the pregnancy history 
data closely follow what has been observed for Ghana which is characterised 
by 'implausibly high fertility at the old ages.'
The childhood mortality rates show that the females in the area 
experience lower mortality than males (except from the Brass estimates which 
look distorted in the case of the males) as has been the situation for total 
Ghana. Also, there is some indication that the probability of dying between 
ages 1 and 4 is as high as, if not higher than infant mortality. The real 
situation, however, is obscured by reference-period slippage errors and 
under-reporting. The data also show high and fairly constant fertility over 
the recent past and high childhood mortality. But there is a question mark 
on the unchanging fertility and the tempo of the mortality decline as a 
result of errors. The rates need to be corrected before any meaningful 
conclusions can be made about the trends, levels and patterns of fertility 
and mortality in the area from the pregnancy history data.
CHAPTER 4
ADJUSTMENT OF OBSERVED FERTILITY AND CHILDHOOD MORTALITY RATES
4.1 INTRODUCTION.
The fertility and childhood mortality rates and ratios observed in
Chapter Three were found to be unreliable due to the effects of
under-reporting, event misplacement and age mis-statement errors. Except in 
a few cases the changes in the observed rates and ratios could not be 
accepted as being real because of these errors. In addition to individually- 
affecting the observed rates, these errors interact in various ways to give 
rise to the observed features. For example, it was shown that ’younging’ or 
’ageing’ of fertility schedules can occur through age mis-statement and/or 
event misplacement.
Up till now no reliable and effective procedures have been developed 
for detecting and correcting these errors. This is because it is difficult 
to detect these errors either singly or in combination with one another. 
Most attempts taken so far have been speculative. This chapter therefore 
aims at reviewing some of the suggested adjustment procedures and putting 
forward moving average as a method for smoothing the single-year data for 
age mis-statement and event misplacements before applying Brass’ 
(1975:44-49) adjustment procedure. The adjusted rates are then inflated for 
under-reporting (where possible).
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4.2  SUGGESTED ADJUSTMENT PROCEDURES
Bogue and Bogue (1970:138) have sugges ted  t h a t  a g e - s p e c i f i c  f e r t i l i t y  
r a t e s  among the  extreme age groups -  15-19 and 40-44 -  should be a d j u s t e d  
downwards due to the  " . . .  l i m i t e d  d a t a  fo r  ages 15-19 fo r  the  f i v e  y ea rs  
p r ece d in g  the  i n t e r v i e w ,  and . . .  [ t h e ]  p r o g r e s s i v e l y  l e s s  in fo rm a t io n  fo r  
t h e  o l d e r  ages as one goes backward in t i m e . ” (Bogue and Bogue 1970:138).  
A f t e r  t h i s  a d ju s tm e n t ,  the  d e r iv e d  r a t e s  a re  then i n f l a t e d  fo r  p o s s i b l e  
u n d e r - r e p o r t i n g .  F o r t u n a t e l y ,  the  l i m i t a t i o n  i n d i c a t e d  by the  Bogues does 
n o t  occur  in the  d a t a  used because the  lower and upper age l i m i t s  in t h i s  
s tu d y  make i t  p o s s i b l e  to  have females  in the  15-19,  40-44 and 45-49 age 
g ro u p s .  I t  i s  t h e r e f o r e  sugges ted  t h a t  when us ing the  Bogues’ programme, 
t h e  upper and lower age l i m i t s  should be ex tended to  avoid us ing  the  above 
q u e s t i o n a b l e  p ro ced u re .  Event misplacement and age m i s - s t a t e m e n t  e r r o r s  a re  
n o t  cons ide re d  in t h e i r  ad ju s tm en t  p ro c e d u re s .
For m o r t a l i t y  Bogue and Bogue (1970:103,  115 and 131) c o n s id e r  only 
i n f a n t  m o r t a l i t y  in t h e i r  programme. The r a t e s  provided  by the  programme 
a r e  c ons ide re d  to be u n d e r - r e p o r t e d  by between 25 and 50 per  c e n t .  They 
t h e r e f o r e  sugges t  t h a t  the  observed  r a t e s  should be in c re a s e d  by 25 per  cen t  
to  g ive  ’medium’ e s t i m a t e s  and by about  50 per  cen t  to  g ive  ' h i g h '  
e s t i m a t e s .
I t  i s  t r u e  t h a t  i n f a n t  m o r t a l i t y  r a t e s  from pregnancy h i s t o r y  d a t a  a re  
g r o s s l y  u n d e r - r e p o r t e d  due to r e c a l l  l a p s e  and p o s i t i v e  a t t e m p t s  to  f o r g e t  
d e a th s  as i t  occu rs  in Ghanaian s o c i e t i e s .  But t h e r e  a re  o t h e r  e r r o r s  which 
e q u a l l y  a f f e c t  the  q u a l i t y  of  i n f a n t  d e a t h s .  Event misp lacement,  fo r  
example,  i s  l i k e l y  to occur in the  r e p o r t i n g  of  i n f a n t  d e a t h s ,  because being 
an event  to be f o r g o t t e n ,  i t s  placement in t ime s c a l e  becomes d i f f i c u l t  when 
asked to  r e c a l l .  To c o r r e c t  fo r  u n d e r - r e p o r t i n g  only  i s  to p lay  down the
e f f e c t s  o f  o t h e r  e r r o r s  which e q u a l ly  a f f e c t  observed r a t e s .  Due to
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possible event misplacement errors in infant rates from pregnancy history 
data, Potter (1977a:352) has suggested that q(2) and/or q(5) rates should be 
calculated in preference to infant deaths. This is a worthwhile suggestion 
so far as reported deaths among children in African countries are concerned.
Brass (1971b:10-15 and 1975:44-49), on the other hand, has suggested 
that observed age-specific fertility rates should be corrected with the 
distribution of first births for event misplacement errors (see Chapter 
Two). Potter (1975:17-44) has demonstrated that the distribution of errors 
in first births is not the same for births of higher orders; and therefore 
the adjustment procedure using first births does not help to correct event 
misplacement errors in the observed rates.
Recently, Brass (1977) has evaluated his method and has recommended 
that first births should be used for adjusting fertility rates for 
reference-period slippage errors (Chapter Two), where these can be detected. 
Given the difficulty involved in detecting this error independent of others, 
it is further suggested that Gompertz's curve should be used in evaluating 
the reported data. These purely mathematical procedures for evaluating and 
adjusting pregnancy history rates are less meaningful, as far as this writer 
is concerned, especially where the direction and the nature of the 
interaction of event misplacement with other errors are not well 
established. For this reason the mathematical procedure suggested by Brass 
is not used in this study. The age specific fertility rates are, however, 
adjusted using first order births. The aim here is not only to adjust the 
data, but also to find out the reliability of Brass’ adjustment procedure.
Potter’s (1977a:351—352) proposal that the evaluation of pregnancy 
history data should be based on internal consistency checks and comparison 
with independent sources and adjusted accordingly is adopted here. On the 
basis of the proposed evaluation procedures, undertaken in Chapter Three,
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some of the observed rates are adjusted for age mis-statement, event 
misplacement and under-reporting of events in this chapter.
Firstly, the single-year data on females and births are graduated using 
moving averages. This procedure is adopted as an attempt to re-distribute 
mothers and births and on that basis re-calculate fertility rates. After 
the adjustment, the derived rates are compared with observed patterns from 
the registration system and with an expected (model) pattern and other 
distributions. Furthermore, the rates are inflated for under-reporting 
based on adjusted sex ratios and in comparison with independent estimates.
Infant and childhood mortality rates are also smoothed for fluctuations 
in births and deaths using moving averages. The smoothed rates are then 
adjusted for under-reporting on the basis of the level of childhood 
mortality from the registration system.
4.3 MOVING AVERAGES
Moving average is a simple technique for re-distributing data which is 
subject to seasonal fluctuations. The procedure, first used by economists, 
has been adopted by demographers mainly because of its ability to help 
re-distribute data which are characterised by digit preference as it occurs 
in age reporting (United Nations 1958:10). It involves taking the 
measurement for a time period and replacing it with the average of the 
measurement for that time period and an equal number of periods before and 
after. For example, a five-year moving average would assign to each year 
the value of the average for that year's reading plus the readings for the 
previous and the succeeding two years. For instance, the number of women 
aged 15-19 in 1971 is the average of the women aged 15-19 from 1969 to 1973. 
The births and deaths for the calculation of childhood mortality rates are
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averaged in the same way. The procedure assumes that age mis-statement 
among women is somewhat related to event misplacement; and that the 
misplacement of both births and deaths are inter-related. There is also an 
inherent assumption in the moving average technique: there are no real 
fluctuations in the fertility and mortality rates among the various [age] 
cohorts in the three-, five- or seven-year groupings. One disadvantage with 
the procedure is that one does not get the rates for the most recent years. 
These assumptions can be questioned in some circumstances. But the 
procedure enables one to graduate the data on women and on births 
simultaneously, which has so far not been done for pregnancy history data. 
All the adjustment procedures put forward so far assume that women’s ages 
are not mis-reported.
4.4 ADJUSTED FERTILITY RATES
Age-specific fertility rates from five-year moving averages using the 
single-year distribution of births and mothers by age and years before 
survey, are given in Table 4.1. The years indicated are the mid-points for 
the five-year average. It should be mentioned that the 1971, 1966 and 1961 
rates are exactly the same as the rates for 0-4, 5-9 and 10-14 years in 
Table 3*5. In general, the moving average rates are better distributed than 
the observed single-year ones. The unusual schedule of fertility for some 
years, for instance in 1969, where the 35-39 age group had a higher 
proportion of births than the 30-34 group, does not appear in the moving 
average rates.
The age-specific fertility rates decrease gradually over the years 
among women in the young age groups, mostly the cohorts under 35 at the time 
of the survey. Fertility among women 20-24 and 30-34, for example, shows a 
declining trend from 1965 to 1971. The rates for cohorts above 40 at the
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Table 4.1
Age-Specific and Total Fertility Hates from the Five-year 
Moving Average Procedure. Study Area; 1961-71.
Mid-Year of 
Five-Year 
Average
Age of Women
Total 
Fertility 
Rate (15-49)
15-19 20-24
Age
25-29 30-34 35-39
-Specific Fertility Rate
40-44 45-49
1961 .139 .251 .250 .226 .160 . 105 N . A. 5.7
1962 .131 .249 .251 .226 .173 .099 N . A. 5.6
1963 . 126 .265 .250 .243 .173 .096 N . A. 5.8
1964 .130 .267 .258 .228 .180 .092 N . A. 5.8
1965 .121 .275 .256 .243 .177 .095 N . A. 5.8
1966 . 119 .269 .250 .238 .184 . 101 .051 5.8
1967 .121 .265 .256 .237 .188 . 102 .043 5.8
1968 . 127 .251 .264 .219 . 189 . 100 .039 5.8
1969 .126 .248 .262 .224 .185 . 104 .038 5.7
1970 . 127 .241 .254 .207 .179 .099 .038 5.5
1971 . 120 .234 .250 .205 .173 .092 .038 5.4
Maximum .139 .275 .264 .243 . 189 . 105 .051 6.1
N . A. = Not Available
Source: Pregnancy History Data, 1974. Cape Coast Project.
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time of the survey remain fairly constant.
Total fertility rates based on the moving averages range from 6.1 in 
1966 to 5.6 in 1971 among women aged 15-49 (Table 4.2). When graphed, the 
rates reveal a very flat-topped crescent shape with the zig-zag pattern in 
the ungraduated data evening out (Figure 4.1). Also the questionably low 
total fertility rate observed in the 1971 period disappears completely. 
However, the low total fertility rates in the earlier periods still remain, 
making one suspect under-reporting in the earlier years.
4.4.1 Brass’ Adjustment Procedure
The distribution of age-specific fertility rates of first births, 
according to Brass (1971b:10-15 and 1975:44-49), can be used in adjusting 
observed five-year rates from pregnancy history which are subject to event 
misplacement errors. It is believed that there is a relationship between 
the age-specific rates of first and all order births. This relationship is 
expressed as:
F. kF.1 = 1
FI. kFl.1 1
(See Chapter Two, Section 2.2.4)
The relationship between the age-specific fertility rates of first and all
order births for the five-year rates for the area are shown in Table 4.3.
The ratios at the early part of the reproductive period decrease towards the
survey date, suggesting that fertility is declining among the age cohorts
under age 35. After age 35, the ratios rise and fall indicating possible
shifting or omission of events among older women.
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Table 4.2
Per cent of Fertility in Specified Age Groups 
for the Study Area and Total Ghana.
Mid-Year of Age of Women Total
P1 <=> +■ "i 1 i hv
A v e r a g e  a j  1 5 - 1 9  2 0 - 2 4 2 5 - 2 9  3 0 - 3 4  3 5 - 3 9  4 0 - 4 4  4 5 - 4 9 Total
1966 9.8 22.2 20.7 19.6 15.2 8.3 4.2 100.0 6.1
1967 10.0 21 .9 21 .2 19.5 15.5 8.4 3.5 100.0 6.1
1968 10.6 21 .1 22.2 18.4 15.9 8.4 3.3 100.0 5.9
1969 10.6 20.9 22.1 18.9 15.6 8.7 3.2 100.0 5.9
1970 11.1 21 .0 22.2 18.1 15 .7 8.7 3.3 100.0 5.7
1971 10.7 21 .0 22.5 18.4 15.6 8.3 3.5 100.0 5.6
Maximum 11 .0 21 .7 20.9 19.2 14.9 8.3 4.0 100.0 6.3
Model 11 .6
(b)
24.4 26.3 21 .0 12.4 4.0 0.0 100.0 N. A.
Ghana(i960), .10.8 
c 11.4
20.8 21 .6 19.6 15.0 8.5 3-7 100.0 6.2
(1968) 22.3 21 .9 19.5 13.7 7.6 1 .0 100.0 6.5
Model based on formulae: f ( x) = C(X-■s) (s+33'
2
-x)
Sources: (a) Pregnancy History Data, 1974. Cape Coast Project.
(b) Kpedekpo (1976) Appendix Table 2, p 24.
(c) Gaisie (1976) p 92.
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Table 4.3
Cumulative Total and First Births per 1,000 Women 
for Cohorts by 5-Year Periods Preceding Survey.
Period Preceding Survey
Age Group 0 - 4 5 - 9 10 - 14
at end 
Period
of Births
Total First Ratio
Births
Total First Ratio
Births
Total First Ratio
15-19 600 430 1.4 595 390 1.5 695 430 1 .6
20-24 1 ,770 755 2.3 1 ,945 740 2.6 1 ,950 690 2.8
25-29 3,020 855 3.5 3,195 820 3.9 3,200 805 4.0
30-34 4,245 890 4.5 4,385 865 5.1 4,330 845 5.1
35-39 4,910 900 5.5 5,305 885 6.0 5,132 900 5.7
40-44 5,370 900 5.6 5,805 895 6.5 5,660 905 6.3
45-49 5,565 900 6.2 6,060 895 6.8 5,660 905 6.3
Source: Pregnancy History Data, 1974. Cape Coast Project.
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According to Brass (1975:44-4 9), such errors of event misplacement can 
be corrected using the relationship between age-specific first births and 
age-specific fertility rates. The process involves first, the cumulation of 
first and all order age-specific rates from the beginning to the end of the 
reproductive period. To obtain more linear curves, the cumulated 
age-specific rates are transformed into logits. The proportion of cumulated 
births to total births at the last age group (eg, 35-39) is set at 0.98 for 
the logit transformation. The distribution of age-specific first births for 
the most recent period, 0-4 years before the survey, is used as the standard 
for adjusting all order births of various age cohorts. The logits of 
cumulated first order births of an age cohort are plotted against those of 
the standard on the Y-axis at the point where the values fall on the 
standard curve. The deviation of the points of the first of an age cohort 
from the points of the standard curve constitute the amount of event 
misplacement (in years). These new points, referred to as the corrected 
points, are then used to plot the logits of all order births for the 
particular age cohort. The graph for the first birth for the 0-4 period and 
for the first and all order births of the 35-39 age cohort for the area is 
given in Figure 4 .2 . The logits for the corrected age-specifi fertility 
rates are read off from the points where the curve of all births cross the 
5 , 10, 15 etc years of the X-axis. The logits are then transformed into 
proportions and to cumulated fertility rates. An example for the 35-39 age 
cohort is given in Table 4 .4 . A detailed description of the method can be 
found in Brass (1975:44-49).
Results from the area indicate that the shifting of the date of an 
event is not as consistent among various age cohorts and time periods as 
Brass assumes in the method. For the 30-34 age cohort, for instance, the 
shift in date of birth was 1.25 years older in the 0-4 period, 0.25 in the 
5-9 period, and 0 .5 in the 10-14 period. Thus, the reported births among
Table 4.4
Derivation of Corrections for Cohort of 
Women aged 35-39 Years
Age
Interval
from
Start of 
Reproduc­
tion
First Births
Reported Total 
Births
Corrected Total 
Births CumulatedBirth
Propor­
tion Logit
Propor­
tion Logit Logit
Propor­
tion
per
1,000
Women
5 .4099 -.1956 .1087 -1.050 ■ CNrHr—1 1 .0974 510
10 .7885 .6552 .3499 - . 3100 -.225 .3892 2,040
15 .9237 1.249 .5872 .1730 .250 .6220 3,260
20 .9687 1.724 .8141 .7430 .760 .8198 4,300
25 .9800 1.949 .9800 1.949 1.949 .9800 5,140
Source: Pregnancy History Data, 1974. Cape Coast Project.
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Figure 4.2
Correction of the Distribution of 
Births for the Cohort of 
Women aged 35-39 Years
Logi t
------ Distribution of t o t a l  Births to
the 35 — 39 Age Cohor t
S t a n d a r d  Dist ribut ion of 
Fi rst  Bi r t h s
End P o i n t s  of Co r r e c t e d  
age int e r y at s
End Poi nt s  of Repor t ed  
age i n t e r v a l s
Age i n t e r v a l  f r om s t a r t  of r e p r o d u c t i o n  
Source. Pregnancy History Data, l^74. Cape Coast Project.
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the 30-3^ age cohort are from 0 to 5.5 years instead of 0-4 in the recent 
period. Among the 35-39 age cohort, births in the 0-4 period were reported 
1.25 years older than was actually the case; and there was a younging of 
children in the 10-14 years period by 0.75 years. This perhaps explains the 
high fertility rates observed in the 5-9 years before the survey. On the 
basis of the shifts in date of births for the various age cohorts, the 
age-specific rates for the 0-4, 5-9 and 10-14 years before the survey were 
adjusted. The adjusted cumulated rates for all births, shown in Table 4.5, 
indicate that the births have been re-distributed. The adjusted cumulated 
rate among the 35-39 age group in the 0-4 years before the survey, for 
instance, is 4,715 births per thousand women instead of the observed 4,910 
(Table 4.3). It should be mentioned that the procedure only re-distributes 
births and maintains the total births for each age cohort. Nevertheless, 
the maximum fertility in the 5-9 years before the survey still appears in 
the adjusted rates giving an impression of rise and fall in fertility over 
the last 15 years. This, as pointed out earlier, is an improbable 
situation. It can, therefore, be inferred from the results that the use of 
first births as a correction factor for event misplacement is not adequate. 
It seems the timing of errors in first births is not the same for all order 
births or under-enumeration occurs in the early period. For this reason, 
the age-specific rates from the moving average data were taken as the 
plausible estimates for the area.
To assess the validity of the suspected under-reporting of fertility in 
the earlier periods, an internal consistency check based on sex ratios at 
birth is undertaken. The data for the calculation of the sex ratios is from 
the moving average procedure. The results, given in Table 4.6, show that 
the plausible sex ratio at birth is 103 males per 100 females, the ratio 
observed for the last 5 years of the survey period, except for 1971. This 
ratio is close to the 103.8 estimated for the survey area (Jain forthcoming)
Table 4.5
Adjusted Cumulative Total Births per 1,000 Women in 
5-Year Period Preceding Survey.
Age Group Total Births
at end of Period Preceding Survey
Period 0 - 4 5 - 9 10 - 14
15-19 595 585 695
20-24 1,775 1,930 1,930
25-29 3,025 3,475 3,150
30-34 3,915 4,515 3,225
35-39 4,715 5,095 _
Source: Pregnancy History Data, 1974. Cape Coast Project.
Table 4.6
Sex Ratios at Birth Based on Moving Average Data 
for the Study Area : 1952-70. (* 00 females)
Mid-Year of Sex Ratio
Five-Year Average At Birth No.
1952 95 280
1953 91 288
1954 91 334
1955 92 378
1956 95 419
1957 98 448
1958 102 485
1959 101 494
1960 103 526
1961 99 543
1962 97 582
1963 95 611
1964 97 653
1965 98 666
1966 102 707
1967 103 724
1968 103 760
1969 105 784
1970 103 819
1971 101 836
Source: Pregnancy History Data, 1974. Cape Coast Project.
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and Ghana (Kpedekpo 1970:90). If it is assumed that this sex ratio 
prevailed in the 1950s and 1960s, then it can be inferred that female births 
are better reported than male births in the earlier periods. In the later 
periods the two sexes are reported equally, with the exception of 1971 which 
has possible better female reporting. Based on the above assumption and the 
plausible sex ratio at birth the low total fertility rates in the earlier 
periods are inflated by between 2 and 4 per cent, the suspected level of 
under-reporting of male births. The new rates are shown in Figure 4.1. It 
should be remarked that sex ratios at birth can differ from year to year in 
actual situations and that the small number of reported births can lead to 
fluctuations from one period to the other.
The level of fertility for most of the years, however, seems not to be 
in much doubt because they are the same as those observed from the 
registration system for the area (Jain forthcoming) and for the rural 
Western Ghana (Gaisie 1976:83).
4.4.2 Pattern Of Fertility
In Figure 4.3 the pattern of fertility of the smoothed rates are 
compared with those of the registration and a model. The model is derived 
from a mathematical relation using the age "at which fertility begins" 
(Brass 1975:19) as input (see footnote on Figure 4.3). This age can be 
obtained by subtracting 13.2 from mean age of fertility schedule. Four of 
the six patterns of the fertility schedule from the pregnancy history data 
and the model have broad peaks while the registration data and the other two 
from the pregnancy history data have early peaks. Before age 35 the model 
has higher fertility rates than both the registration and the pregnancy 
history data. After age 35, the pattern is reversed with the registration 
and the pregnancy history rates being higher than the those of the model.
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The pregnancy history data have the highest rates at the older ages. This 
feature of reporting ’older' fertility schedules is observed not only for 
the study area, but also for total Ghana (Page 1975:43), rural Western Ghana 
(Gaisie 1976:172) and other Ghanaian rural communities like Danfa (Kpedekpo 
et al 1976:122). Age mis-statement has been given as the major reason for 
this state of affairs. However, the high fertility occurring to women in 
the older age cohorts in the pregnancy history data is possibly not the 
outcome of age mis-statement only, but also event misplacement, which 
according to Potter (1975:48; 1977a:339), leads to the reporting of 'older' 
fertility schedules.
The age structure of fertility for the area and that of the model are 
converted into Pavlik (1971:37) typology in Table 4.7. The model has the 
highest fertility among the under 30s; and none of the pregnancy history 
data gets near to that proportion. One problem with such a model is its 
rigidity which does not allow for some of the possible changes in marriage 
and fertility among the young age groups as was speculated above. If the 
rates from the graduated pregnancy history data can be accepted as being 
correct, the typology shows that the 15-19 age group for the various years 
has lower fertility than is expected of a developing country which is 
characterised by the BCCA pattern. This in a way reinforces the earlier 
speculation that fertility among the 15-19 age group is somewhat declining.
4.4.3 P/F Ratios.
Brass (1979:27-33), in a just released paper has applied the P/F ratio 
method to pregnancy history data. Tables of multiplying factors needed to 
adjust the cumulated age-specific fertility rates are provided for different 
cohorts of women. These adjustment factors are, however, not very much 
different from his earlier ones (United Nations 1967:124). The method,
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Table 4.7
Classification of Types of Fertility Patterns According to the 
Proportion of Total Fertility Falling; into Specified 
Age Groups by Pavlik's Model. Study Area and Total
Ghana
Mid-Year of 
Five-Year
Average(a)
Age of Women
Pavlik
Model15-29 15-24 15-19 40-44
1966 52.7 32.0 9.8 12.5 BCBA
1967 53.1 31 .9 10.0 11 .9 BCBA
1968 53.9 31 .7 10.6 11 .7 BCBA
1969 53.6 31 .5 10.6 11 .9 BCBA
1970 54.3 32.1 11.1 12.0 BCCA
1971 54.2 31 .7 10.7 11 .8 BCBA
Maximum 53.6 32.7 11 .0 12.3 BCCA
Model 62.3 36.0 11 .6 4.2 CCCD
Registration <b)60.1 38.3 14.2 6.8 BCCA
(c)Ghana(1968)v 55.6 33.7 11 .4 7.6 BCCA
Sources: (a) Pregnancy History Data, 1974. Cape Coast Project.
(b) Jain (forthcoming)
(c) Gaisie (1976) p 92.
according to Brass (1979:27), is inappropriate in certain circumstances. 
These are firstly, when serious errors of under-reporting of events, 
especially in the young ages of the older cohorts, occur in the data; and 
secondly, when event misplacement errors vary according to the age of
it
mother, "or the existence of a fertility trend affects the ratios Pj/F^ 
(Brass 1979:27). These errors manifest themselves in the form of increasing 
P/F ratios with increasing age of mother and/or 'sudden jumps' in the 
ratios. This means that the data should be scrutinised for abnormalities in 
the distribution of age-specific fertility rates before the method can be 
applied .
In Table 4.8, the P/F ratio method is applied to the unsmoothed and the 
smoothed age-specific fertility rates for selected years. The 1973 
unsmoothed ratios, for instance, show 'sudden jumps' from one age group to 
the other indicating that it is inadvisable to apply the method to the 
unsmoothed data for 1973. The smoothed data give probable ratios. Three 
aspects of the ratios from the smoothed data are worth pointing out. 
Firstly, the ratios for the earlier years, typified by the ratios for 1961, 
are lower than unity except among the 30-34 age group. Secondly, the ratios 
show a declining trend among the older age groups for all the years. This 
decreasing trend with increasing age in the ratios points to possible event 
misplacement and/or age mis-statement in the data. Thirdly, in all the 
years the 30-34 age group has the highest ratios. This may be due to the 
older cohorts' preference for this age group. Nevertheless, the ratios come 
close to unity in a number of years, particularly 1969 and 1970, revealing 
that the smoothing has been a worthwhile venture in a number of cases .
One major defect of the P/F ratio method is its acceptance of the 
derived age-specific fertility schedules as being correct. Where the
pattern is defective as a result of the reporting of older fertility
P/
F 
Ra
ti
os
 f
ro
m 
Ob
se
rv
ed
 a
nd
 G
ra
du
at
ed
 D
at
a 
fo
r 
th
e 
St
ud
y 
Ar
ea
111
CO
G
CÖ
1)
T3 
CD 
-P  
O 
0) 
r—1 
0 ) 
CO
r - o - vO Crv on crv o crv on on
t-— crs i n in =T on c - on i— •
crv CO o o t— o crv crv i n oo
<— • • • • • • • • 00
' 1 ' o o
o vO o 0 - i n on OvJ on c on
c— on T— 00 T-- v— -=r v— C\J •
CT% c o o o v— o crv crv i n oo
V— • • • • • • • • oo
T— T_ r_
■o
<y
■P crv crv o i n o oo v— oo on
cd vO i n o o CO 0 - o CO o •
3 CTv oo o o o crv crv co i n CO
■o »— • • • • • • • • 00
cd T-- T--- 1— •
G -P
o o
CD
vO ^ r t n .=r in OvJ oo on 00 on ’r~)
vO c— CO = r v o vO crv v o ■=r • O
crv crv crv crv o crv oo co ■=r OO G
'— • • • • • • • • 00 D-)
v—
•P
CO
cd
T-- VO t r - c o C " 0 - on -=r on o
VO oo v o CO OvJ 1 i n • O
c r\ c— Ov crv o crv crv in oo
t— • • • • • • • 00 cd
1— cx
CO CCJ
o o
•H
-P
Cd •
CC = t
to -
Cij crv
\ T--
CU
on T - c - on i n VO cd
o - v— c o -=r OO oo o c o on -p
CTV on V-- V-- t— o t — i n o v • cd
'— • • • • • crv crv on OO Q
T-- r— 1— V— t— • • • 00
>v
T3 G
Cl) O
> VO T-- i— o CO r— t - ^ r on -P
G VO OJ PO -=r in oo OvJ CO crv • co
CD CTv CO crv crv o crv crv oo -=r OO •H
CO i— • • • • • • • • 00 DC
JO *—
O >>
O
c
crv o V-- vO on t — t— .=r on cd
in crv v o on •=r v— 1 • G
crv v o c o crv o CTV crv in co faO
v-- • • • • • • • 00 0)
T-- G
Dl,
G crv J3- crv ^ r crv ^ r crv OJ 0)
CD CD <— Ovl OvJ on on = r Cm o
m c h  a 1 1 1 l 1 i 1 s E G
<  O o in o in o in o in V— 3
3 : —^ OVJ OvJ on on = r Cm O
CO
schedules as it occurs in Ghanaian data, this method is not effective in 
correcting the observed age-specific fertility rates among the older age 
groups. It is therefore not surprising that the ratios in the older ages 
are less than unity and decrease with increasing age of women.
4.4.4 Fertility Change
Earlier, it was suspected that fertility among the young age groups was 
declining. This suspected change in fertility is a phenomenon that has been 
observed in Ghana generally between 1960 and 1970; and which has been 
attributed to increase in age at first marriage. According to Aryee and 
Gaisie (1979:14) age at first marriage is gradually increasing in Ghana due 
to the wide-spread of formal education. More girls are attending school and 
staying longer than used to be the case a few years ago. Information on age 
at first marriage from the study area indicates that the median age at first 
marriage in the area is decreasing (Table 4.9). Median age at first 
marriage has declined from 18.8 among the 45-49 age group, to 18 years among 
the 20-24 age group. The available evidence from the area, therefore, does 
not support this hypothesis of increasing age at first marriage in the total 
Ghanaian society. This may, however, be due to the poor quality of the 
reported age at first marriage data and the small size of the study 
population. By age 30 nearly all the women in the area were either in 
stable marital unions, divorced or widowed, and about 60 per cent or more 
were still married at age 50 (Table 4.9).
The data on mean age of mother at birth of first child, however, 
indicate that the younger women are giving birth later than the older ones. 
Among the women aged 35 years and over at the time of survey, the mean age 
at birth of first child was under 19-5 years. The women under 35 years of 
age, on the other hand, gave birth to their first children when they were
113
Table 4.9
Median Age at First Marriage and the Proportions Currently 
and Ever-Marrried for the Female Population of the Study
Area. 1974
Median Age
at first Per Cent Per Cent Per Cent
Age of Marriage Married Before Currently Ever-
Women (Years) Age 21 Married Married Total
15-19 17.2 - 24 31 1148
20-24 18.0 65 64 81 949
25-29 18.3 69 75 94 820
30-34 18.1 77 75 98 606
35-39 18.2 76 76 99 582
40-44 18.6 68 75 99 431
45-49 18.8 65 61 99 384
Total 18.3 61 5400
Source: Pregnancy History Data, 1974. Cape Coast Project.
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aged 19.5 y ea rs  or more. S im i l a r  changes can be observed in the  ages a t  
b i r t h  of  second and t h i r d  o rde r  b i r t h s  (Appendix B4). Though such da ta  i s  
s u b j e c t  to  t r u n c a t i o n  e r r o r s ,  i t  can be s p e c u la te d  from the  a v a i l a b l e  
in fo rm a t io n  t h a t  f e r t i l i t y  among the  young age groups i s  changing.  The 
i n c r e a s e  in the p ro p o r t i o n  of  females  a t t e n d i n g  school  p a r t l y  accounts  for  
t h i s  change .
Ninety  per  cent  or more of  the  female pop u la t io n  aged 35 y ea rs  and over 
had no formal educa t ion  as compared with 46 and 28 per cen t  fo r  the 20-24 
and 15-19 age groups r e s p e c t i v e l y .  Among the 15-19 age group,  52 per cent  
o f  the school  going popu la t ion  a re  in the upper s e c t o r  of  the f i r s t  cycle 
(middle schoo l)  (Table 4 . 1 0 ) .  This  i n c r e a s i n g  female p a r t i c i p a t i o n  in 
formal educa t ion  i s  b e l iev ed  to be i n f l u e n c i n g  the age a t  b i r t h  of  f i r s t  
c h i l d  and c o n sequen t ly  the  p a t t e r n  of  age s p e c i f i c  f e r t i l i t y  but  not  t o t a l  
f e r t i l i t y  r a t e s .
A v a i l ab le  ev idence  i n d i c a t e s  t h a t  f e r t i l i t y  in the  a rea  i s  h igh  and 
f a i r l y  c o n s t a n t . There i s  a l s o  a suspec ion  t h a t  f e r t i l i t y  among the  young 
age groups i s  d e c l i n i n g .  However, the magnitude of  t h i s  change cannot  be 
de termined  as a r e s u l t  e r r o r s  in the  d a t a .
4 .5  ADJUSTED INFANT MORTALITY RATES
I n f a n t  m o r t a l i t y  r a t e s  based on a f i v e - y e a r  moving average procedure  
a r e  given in Table 4 .11 .  The r a t e  fo r  both sexes  range from 75 to  100 
d e a th s  per  thousand l i v e - b i r t h s  in the  19-year pe r iod  from 1952 to  1970. 
The r a t e s  vary accord ing  to sex and i t  appears  t h a t  males expe r i ence  h ighe r  
m o r t a l i t y  than f em a les .  The male r a t e s ,  though f a i r l y  c o n s t a n t ,  seem to 
d e c l i n e  over the y e a r s .  Unlike the male r a t e s ,  the female ones show a
r e l a t i v e l y  c o n s t a n t  m o r t a l i t y  over the  s tudy  p e r io d .  This may, p o s s i b l y ,  be
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Table 4.11
Infant Mortality Rates by Sex and Year of Birth based on 
Five-Year Moving; Average Data for the Study Area. 
1952-1970. (»000 live-births)
Infant Mortality Rate (’000 live-births)
Mid - Year of ------— ------------------------- ------
Five-Year Average Total Male Female
1952 100 130 71
1953 92 112 73
1954 81 96 68
1955 80 91 70
1956 76 83 70
1957 81 79 82
1958 77 79 75
1959 85 90 79
1960 82 84 80
1961 81 86 77
1962 79 82 77
1963 82 83 81
1964 82 85 80
1965 83 89 78
1966 80 85 75
1967 77 85 69
1968 79 91 67
1969 75 83 66
1970 80 88 72
Based on Appendices C1 and C2
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due to u n d e r - r e p o r t i n g  in the e a r l i e r  p e r io d s  and /o r  o th e r  e r r o r s . There i s  
no reason  to  s u sp e c t  t h a t  the  l e v e l  of  female i n f a n t  m o r t a l i t y  in the 1950s 
was b e t t e r  than or the  same as those  of  the  e a r l y  1970s. The der ived  r a t e s  
seem too low to be accep ted  fo r  a r u r a l  community in Ghana. All  a v a i lab l e ,  
ev idence  show t h a t  i n f a n t  m o r t a l i t y  in most r u r a l  a r e a s  of  Ghana exceeds  90 
per  thousand l i v e - b i r t h s .  The low r a t e s  ob ta ined  from the d a t a ,  t h e r e f o r e ,  
i n d i c a t e  t h a t  the pregnancy h i s t o r y  da ta  a re  u n d e r - r e p o r t e d .
I t  has been observed t h a t  sex d i f f e r e n t i a l s  in i n f a n t  dea th  are 
a f f e c t e d  by v a r i a t i o n s  in the  q u a l i t y  of  the r e p o r t i n g  of  even ts  to the two 
s e x e s .  For i n s t a n c e ,  male even ts  e s p e c i a l l y  d e a t h s ,  a re  cons ide red  to  be 
b e t t e r  r e p o r t e d  than female ones ( P o t t e r  1977a.: 351 ; Brass 1979:25).  One 
means fo r  checking t h i s  d i f f e r e n c e  in r e p o r t i n g  of  i n f a n t  dea ths  i s  to 
c a l c u l a t e  sex r a t i o s  a t  d e a t h .  The r a t i o s  fo r  the a rea  based on the  moving 
average  d a t a  a re  shown in Table 4 .1 2 .  The o v e r - a l l  sex r a t i o  a t  i n f a n t  
dea th  from t h i s  c a l c u l a t i o n  i s  118 males per  100 female d e a t h s .  This  r a t i o  
i s  c l o s e  to the one d e r ive d  fo r  the a re a  from the r e g i s t r a t i o n  sys tem, which 
i s  120, and 117, the  e s t i m a t e  fo r  t o t a l  Ghana based on the  da ta  from the 
compulsory r e g i s t r a t i o n  a r e a s  (Kpedekpo 1970 :88) .  In e f f e c t ,  dea ths  fo r  
both sexes  are  e q u a l ly  w e l l -  or  u n d e r - r e p o r t e d .  The d i s t r i b u t i o n ,  however,  
shows v a r i a t i o n s  from year  to y e a r .  The r a t i o s  a re  h igh in the e a r l y  and 
l a t e r  y ea rs  l e a v in g  a t rough  in the  middle (F igure  4 . 4 ) .  Such a f e a t u r e  i s  
i n d i c a t i v e  of event  misplacement whereby male even ts  a re  pushed f u r t h e r  i n t o  
th e  p as t  or c l o s e  to  the  survey  d a te  than they a c t u a l l y  o c c u r r e d .  This 
p a r t l y  e x p l a in s  the  high male i n f a n t  m o r t a l i t y  r a t e  in 1952. One can n o t ,  
t h e r e f o r e ,  put much conf idence  in th e se  r a t e s .
The moving average procedure  was ap p l i e d  to the da ta  from each of  the 
t h r e e  groups of  s e t t l e m e n t s  c r e a t e d  in Chapter  Three as w e l l .  The i n f a n t  
m o r t a l i t y  r a t e s  from the se  c a l c u l a t i o n s  a re  given in Table 4. 13-  The group
Table 4.12
Sex Ratios at Infant Death by Year of Birth Based on 
Five-Year Moving Average Data for the Study Area.
('00 females)
Mid - Year of 
Five-Year Average
Sex Ratio at
Infant Death (’00 females)
1952 174
1953 140
1954 128
1955 120
1956 113
1957 95
1958 108
1959 115
1960 107
1961 110
1962 105
1963 98
1964 103
1965 112
1966 116
1967 126
1968 138
1969 134
1970 127
1971 118
Source : Pregnancy History Data, 1974. Cape Coast Project.
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Table 4.13
Infant Mortality Rates for Both Sexes According to Size and 
Location of Study Village. Moving; Average Data : 1952-70.
Mid - Year of 
Five-Year Average
Infant Mortality Rate ('000 live-births)
Group 1 Group 2 Group 3
1952 85 135 113
1953 83 124 103
1954 86 115 69
1955 86 107 65
1956 92 101 52
1957 101 89 65
1958 101 79 59
1959 109 87 70
1960 105 86 70
1961 99 83 73
1962 101 88 58
1963 104 89 62
1964 106 90 67
1965 102 88 66
1966 100 84 65
1967 95 80 69
1968 93 78 76
1969 89 66 78
1979 100 73 76
Group 1 : Mpohor, banso, Dominase, Ayiem, Nsuaem;
Group 2 : Asankragwa;
Group 3 : Enchi and Kakasi;
Source : Pregnancy History Data, 1974. Cape Coast Project.
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one settlements show under-reporting in the early years. The group three 
settlements reveal under-reporting throughout the study period. This 
possible under-reporting of deaths may be the result of memory decay among 
older women. The group two settlement, Asankrangwa, on the other hand, show 
reasonable rates, ranging from 135 in 1952 and 124 in 1953 to 66 per 
thousand live-births in 1969. The rates in-between these two extremes 
fluctuate from year to year, though not as widely as the unsmoothed rates. 
The rates are lower than expected for the area. This could be the real 
situation in that Asankrangwa is the only settlement in the area that has a 
hospital a secondary school and a population of more than 5,000 people; and 
in Ghana the level of infant mortality has been found generally to be 
inversely related to the level of urbanisation (Gaisie 1976:111).
The rates for Asankrangwa can roughly be divided into two periods. The 
first period prior to 1957, have infant mortality rates exceeding 100 per 
thousand live-births, while the second period, from 1957 to 1970, has rates 
of about 90 or less deaths per thousand live-births. This does not 
necessarily mean that infant mortality in the town has declined over these 
two periods, but it points to possible changes in infant deaths in the town. 
This situation of possible changes in infant deaths in Asankrangwa may be 
the same for the other areas but which are obscured by under-reporting and 
other errors .
4.5.1 Feeney’s Method For Calculating Infant Mortality Rates.
Given in Table 4.14 are the infant mortality rates derived from the the 
proportion of children dead out of the total born to women in the 20-24, 
25-29... 45-49 age groups in the 1974 and 1975 surveys using Feeney’s ( 1976) 
method. The rates from the 1974 survey data are greatly affected by age 
mis-statement, and show the preference for digits ending in zero among
122
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females in the area. They also show how the method can be insensitive to 
age mis-reporting. The 1975 data, on the other hand, show some change in 
infant deaths between 1963 and 1971. The rate for the period 2.6 years 
before the survey may have been increased by age mis-reporting among the 
25-29 age group and thus leading to a reduction in the level of infant 
mortality occurring in the period 4.6 years before the survey.. In Figure 
4.5, the infant mortality rates from the pregnancy history method are 
compared with those from Feeney’s method. The pregnancy history rates for 
the total area are the lowest except in 1965. The 1975 data have the 
highest rates with the exception of 1971. In general Feeney's method give 
higher infant death rates than the pregnancy history data. The 2.6 years 
prior-to-the-survey rate, for example, is about 25 per cent higher than the 
rate for the last five years from the pregnancy history data.
Infant mortality rates from pregnancy history data, according to Bogue 
and Bogue (1970:152-154), are under-reported by about 25 to 50 percent. 
This must be qualified in that the level of under-reporting may vary in 
place and time. It is possible that earlier deaths can be under-reported by 
about 50 per cent or more and can be less in later periods. For the area 
2 0 , it was observed in Chapter Three (Section 3 -3 .6 ) that childhood 
mortality in the most recent period is under-reported by about 20 per cent 
as compared to the estimates derived for the area. Using this 20 per cent 
under-reporting, the infant mortality rate for the last five years for both 
sexes was inflated and this came to 96 deaths per thousand live-births, the 
rate estimated for the area using a model and the registration data (Jain 
forthcoming). Male and female rates were 103 and 89 deaths per thousand 
live births respectively. Compared with the registration rate the male rate 
seem to be under-reported by about 17 per cent while the female rate is 
under-reported by about 25 per cent. However, if one considers the fact 
that the over-all male and female deaths were equally reported, then it can
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be inferred that the level of under-reporting should be the same for both 
sexes. That under-reporting differ by sex for the last five years indicate 
that event misplacement errors occur in the data. Male and female events 
have been possibly shifted by about 3 and 5 per cent respectively, with the 
male deaths placed closer to the survey date while the female ones are 
shifted into the past.
Two important issues arise from this observation. Firstly, the low 
female infant mortality rate for the last five years prior to the survey 
does not come from under-reporting only. It stems from a combination of 
under-reporting of events and event misplacement errors. As a result not 
much confidence can be put in the infant mortality rates from the pregnancy 
history data. Secondly, sex differentials in infant mortality from 
pregnancy history data, where calculated, should be scrutinised for event 
misplacement errors as well as under-reporting before any conclusions or 
inferences can be made on the level of sex differentials in infant deaths.
4.6 CHILDHOOD MORTALITY
In Chapter Three, it was indicated that q(5) values suffer less from 
age mis-statement and event misplacement distortions than any other measure 
of childhood mortality for the area. This is mainly because most of the age 
mis-statement in childhood mortality occurs on or around age 2. It is, 
therefore, felt that q(5) can be a better estimate of childhood mortality. 
In this section q(5) values from the moving average procedure are presented 
for cross-sectional and birth cohort populations (Table 4.15).
No definite trend in childhood mortality can be obtained from either 
the cross-sectional or the birth cohort data. The rates range from 121 to 
145 and 128 to 145 for the cohort and cross-section populations
126
Table 4.15
Probabilities of Dying from Birth bo Exact Age 5 [q(5)]
by Sex for Birth Cohort and Cross-Sectional Populations Based 
on the Moving; Average Procedure. Study Area : 1952-70. 
(’000 population)
Mid - Year Birth Cohort Cross-Section
of Five-Year ------------------------------------------------------
Average Probabilities of dying between birth and exact age 5
Year of
(Year of Birth) Total Male Female Death Total Male Female
1952 145 179 114 1956 133 142 125
1953 135 158 115 1957 140 145 136
1954 122 137 109 1958 138 149 127
1955 123 138 109 1959 145 157 132
1956 121 136 106 1960 145 152 137
1957 130 137 124 1961 143 152 134
1958 133 138 127 1962 139 145 133
1959 140 152 128 1963 141 144 139
1960 137 143 130 1964 141 146 136
1961 135 140 130 1965 139 146 131
1962 130 134 126 1966 134 142 126
1963 126 129 122 1967 128 139 117
1964 130 131 129 1968 132 144 119
1965 129 134 125 1969 131 139 122
1966 126 133 119 1970 138 145 132
Minimum 121 129 109 - 128 139 117
Maximum 145 179 129 _ 145 157 139
Source : Pregnancy History Data, 1974. Cape Coast Project.
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respectively. Like the infant mortality data, it was felt that the reported 
q(5) rates were low for such a rural community in Ghana. Estimates for the 
Western Region indicate that q(5) exceeds 150 deaths per thousand 
population. On the assumption that the q(5) values may be under-reported by 
the same margin as the infant mortality data, the rate for the last five 
years preceding the survey was increased by 20 per cent. The inflated data 
coincidentally came to the same level as the estimated rate for the area 
from the registration data. These were 174 and 159 for males and females
respectively. For the females this rate is the same as the one obtained
from Brass’ and Trussell's techniques based on the proportion of children 
dead out of those ever born to females aged 30-34 (Table 4.16). The male 
rate from the last two techniques were far under-reported. The plausible 
q(5) value accepted for the area in the last five years prior to the survey, 
are 174 for males and 159 for females.
Also indicated in Table 4.16 is the relationship between q(1) and q(5)
values for the various observed and estimated rates. The q(1) values from
the Brass’ and Trussell's techniques look inflated. This factor is well
brought out in the males data where the proportion of infant deaths out of
the total dead among the 0 to 5 population exceed unity. The female
proportions of 87 and 84 per cent from the Brass' and Trussell techniques
respectively are equally high for that level of mortality. These high
ratios of q(1) to q(5) values point to the possible inflation of the q(5)
rates, a feature found to be associated with the method (McDonald
1976:61-62). Using the relationship between q(1) and q(5),4^1 can be
derived. The probability of surviving from birth to exact age 5 can be
separated into the probabilities of surviving between birth and exact age 1
and between exact ages 1 and 4. This can be expressed as 5 o = 1 o(4 1),
and can be re-written as 5^o = 1 - (1 - (l-l^o) (1-4^1). Since 5 o and l^oSi
q q qknown, 4 1 can be obtained by solving the equation. Using the 1 o and 5 o
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Table 4.16
Childhood Mortality Rates by Sex 
for the Study Area from Various Sources 
1974-7. (*000 population)
Male Female
Measure Q( 1) Q(5)
Q(1) 
Q(5)
('000
Q (1) 
population)
Q(5)
Q( 1) 
Q(5)
Smoothed 88 145 .61 72 132 .54
Registration 103 174 .59 89 159 .56
Brass 163 152 1 .07 139 160 .87
Trussell(West) 167 147 1 .14 132 157 .84
Sullivan(West) NA 141 NA NA 150 NA
NA = Not Available
Source : Pregnancy History Data, 1974. Cape Coast Project.
129
from the registration system 4^1 values for males and females were 
calculated. The derived 4 1 rates are 79 and 77 per thousand population forq
males and females respectively. It can be inferred from these rates that 
the probability of dying between ages 1 and 4 is as high as infant mortality 
in the area, especially among females.
4.7 SUMMARY
The five-year moving average procedure was used to redistribute the 
erratic distributions of female population, births and deaths up to age 5 in 
the original data. The smoothed data were then used in calculating 
fertility and childhood mortality rates.
The fertility rates obtained from the procedure were considerably 
better distributed than those derived from the ungraduated data. These 
graduated rates were then inflated on the basis of under-reporting observed 
in the data and in comparison with the adjusted rates from the registration 
system. The five-year rates from the Lexis diagram (Table 3-5) were also 
adjusted with the distribution of first births as suggested by Brass (1975). 
This adjustment procedure helped to re-distribute the births to some of the 
age cohorts; but the rise and fall in fertility over the last fifteen years 
prior to the survey (see section 3-2.5.5) remained. It was inferred from 
this observation that the distribution of first births was not adequate for 
correcting event misplacement errors. The inflated rates from the moving 
averages were therefore accepted as the plausible fertility rates for the 
area. It was observed that the level of fertility has not changed much over 
the last fifteen years before the survey. Fertility is still high with a 
total fertility rate of between 6 and 7 per woman among the 15-49 age group. 
There is, however, a ’suspected’ change in the pattern of age-specific 
fertility rates. It is a ’suspected’ change because under-reporting and
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d a te  of  event  m i s - r e p o r t i n g  e r r o r s  in the  da ta  do no t  enab le  one to reach 
any f i rm c o n c l u s i o n . One major reason given fo r  t h i s  s u spec ted  change in 
the  age schedu le  of  f e r t i l i t y  i s  the impact of formal educa t ion  on age a t  
f i r s t  m a rr i age  and co n s eq u en t ly  on age a t  b i r t h  of  f i r s t  c h i l d .  This reason 
i s ,  however,  no t  confirmed by the  age a t  f i r s t  m arr iage  d a t a .
Childhood m o r t a l i t y  r a t e s  from the d a t a  show a h igh  but  d e c l i n i n g  
t r e n d .  The magnitude of  t h i s  d e c l i n e  i s ,  however, d i f f i c u l t  to measure as a 
r e s u l t  o f  u n d e r - r e p o r t i n g  and event  misplacement e r r o r s .  Both the  i n f a n t  
and ch i ldhood  m o r t a l i t y  r a t e s  fo r  the  l a s t  f i v e  yea rs  p reced ing  the  survey  
were found to  be u n d e r - r e p o r t e d  by about  20 per  c e n t .  In a d d i t i o n ,  the 
i n f a n t  m o r t a l i t y  r a t e s  were suspec ted  of  s u f f e r i n g  from event  misplacement 
e r r o r s .  The p r o b a b i l i t y  of  dying between ages 1 and 4 was c a l c u l a t e d  us ing 
a m a them at ica l  r e l a t i o n .  This  r a t e  was suspec ted  to  be as high as i n f a n t  
m o r t a l i t y .  In g e n e r a l ,  female b i r t h s  tended to  be b e t t e r  r e p o r t e d  than male
ones w hile  the  r e v e r s e  was the case with i n f a n t  d e a t h s .
CHAPTER 5
CONCLUSION
Indirect methods, however effective they may be, have two major flaws. 
They are (1) inflexible in most of their assumptions; and (2) sensitive to 
errors. While new frontiers in methodology are geared towards either 
limiting or introducing more flexible assumptions, not much has been 
achieved in the attempt to correct errors of omissions or date of event 
mis-reporting inherent in demographic data. This is mainly because these 
errors do not occur in any systematic pattern and that they vary from one 
set of data to the other. No two data sets have the same magnitude of 
errors .
The pregnancy history method has the advantage of not being based on 
any assumptions but it suffers very much from errors of mis-reporting and 
under-reporting of events. One error peculiar to this method is event 
misplacement. This error involves the reporting of the date of an event 
close to or further away from the date of survey (Chapter Two). It was with 
these errors in mind that the objectives for this study were stated twofold 
as (1) estimating fertility and childhood mortality rates for the study 
area; and (2) finding out if the pregnancy history data have been well 
reported for the first objective to be achieved. The reliability of the 
estimated rates depended on the quality of the data. Have these two 
objectives been achieved? This last chapter sets out to answer this 
question by summarising the derived fertility and mortality rates and ratios
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and other evidences from the study.
The observed levels and patterns of fertility and childhood mortality 
from the pregnancy history data were, in most cases, either low or distorted 
when compared with other estimates for the study area, Western Region and 
total Ghana. Through internal consistency and other checks, it was realised 
that the low and distorted rates and ratios were not peculiar to the area 
but are the results of under-reporting, event misplacement and/or age 
mis-statement errors (Chapter Three). The data, therefore, had to be 
corrected for some of these errors.
A number of procedures have been suggested for the correction of 
observed rates from pregnancy history data which are subject to errors. 
Brass (1971b:10-15, 1975:44-49 and 1977:92-99) has suggested that first 
order births should be used in adjusting event misplacement errors in 
pregnancy history data. Potter (1975:34-44 and 1977a:345-347) has, however, 
demonstrated that the timing of errors in first order births is not the same 
for other birth orders. This then opens to question the basic assumption 
upon which Brass' adjustment procedure is based: that "... errors in the 
reporting of first order births in the recent period bears a consistent 
relation to errors in the rest of the data." (Brass 1975:49). The rational 
for this assumption is difficult to accept. In Chapter Four, the 
single-year data were smoothed using the moving average procedure. The 
derived data were then used in calculating age-specific fertility rates. 
The age-specific rates from five-year groupings were adjusted using the 
relationship between first births of the recent period and total births to 
various age cohorts as suggested by Brass (1975:44-49). The results did not 
improve the quality of the data in terms of the rise and fall in the rates 
over the last 15 years prior to the survey, a feature found to be associated 
with pregnancy history data sufferring from event misplacement errors. The
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total fertility rates from the smoothed data were then inflated (where 
necessary) for under-reporting after comparing them with similar rates 
obtained from registration system. A summary of the results from these 
calculations are shown in Table 5.1.
The levels, trends and pattens of fertility derived from the smoothing 
and adjustment procedures were considered plausible in most cases because 
they closely followed similar parameters obtained from the registration data 
or other independent sources for the Western region of Ghana. Fertility in 
the area has been high and fairly constant over the last 15 years prior to 
the survey, though not as high as other Akan areas.The high incidence of 
primary and secondary sterility seem to be the major reason for this low 
level of fertility. Differentials in age at first marriage do not seem to 
be a major factor in this because age at first marriage is as low as in 
other areas of the country.
Childhood mortality rates posed some problems. The infant mortality 
rates in particular were considered to be implausible and therefore the 
estimated rate from the registration data was taken as that for the area. 
The rates from Feeney’s method provided better rates than the pregnancy 
history data. Child mortality up to exact age 5, especially among females, 
was reasonable and the adjusted rate for 1969-73 was the same as those 
observed from Brass’ and Trussell's techniques (Table 5.1). This was taken 
as a confirmation of Potter’s (1977a:352) suggestion that in the case of 
childhood mortality q(2) and q(5) should be calculated instead of q(1). 
Both the q(1) and q(5) rates were under-reported by about 20 per cent for 
both sexes. In the case of infant deaths the data for the two sexes were
affected by event misplacement errors.
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Table 5.1
Summary of Vital Rates Estimated for the Study Area
Fertility
Measure Year Rate
Total Fertility Rate (15-49) 1971 5.6
Mean Children Ever-born (50+) 1974 5.2
Per cent aged 50+ Childless 1974 5.4 %
Per cent aged 30+ Ever-Married 1974 99 %
Sex Ratio at Birth (100 females) 1971 103
Childhood Mortality (’000 population)
Sources
Q( 1) Q(5)
Year Male Female Male Female
Pregnancy History 1970 88 72 145 132
Registration (adjusted) 1974-7 103 89 174 159
Trussell 1974 167 132 147 157
Brass 1974 163 139 152 160
Feeney 1972-77 127 87 NA NA
Sex Ratio at Infant Death 1971 118
NA = Not Available
Source : Pregnancy History Data, 1974. Cape Coast Project.
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I t  must be remembered t h a t  some of the  observed and e s t im a ted  l e v e l s ,  
t r e n d s  and p a t t e r n s  of  f e r t i l i t y  and ch i ldhood m o r t a l i t y  can a r i s e  as a 
r e s u l t  o f  the  small  number of  women covered in the  survey  and no t  due to any 
e r r o r s .  As much as p o s s i b l e ,  s t u d i e s  of  t h i s  n a t u r e  should cover thousands  
and no t  hundreds  of  women.
A few o b s e r v a t i o n s  a re  a l s o  worth p o in t in g  o u t .  F i r s t l y ,  the 
c a l c u l a t i o n  of  a g e - s p e c i f i c  f e r t i l i t y  r a t e s  should no t  extend too f a r  in to  
th e  p a s t .  The l a s t  f i f t e e n  y ea rs  p r i o r  to the  survey  d a te  i s  good enough.  
Beyond t h a t  the  r a t e s  tend to  be d i s t o r t e d  showing a tendency  among 
i n t e r v i e w e r s  a nd /o r  re sponden ts  to  push e a r l i e r  even t s  f u r t h e r  i n t o  the  pas t  
and l a t e r  ones c l o s e r  to  the  survey  d a t e .  Perhaps P o t t e r ’ s ( 1977a.:364) 
s u g g e s t io n  t h a t  in t e r v i e w in g  in pregnancy h i s t o r y  should s t a r t  with  the 
l a t e s t  to  the  e a r l i e s t  event  needs  to be given s e r i o u s  c o n s i d e r a t i o n .
Secondly ,  the  lower and upper age l i m i t s  used in the  s tudy  of  f e r t i l i t y  
should  be low and h igh  enough to  g e t  women in the 15-19 and 45-49 age groups 
r e s p e c t i v e l y  in the  l a s t  f i v e  y e a r s  p r i o r  to  the  su rvey .  This  s o lv e s  the 
problem o f  having to a d j u s t  the d a t a  fo r  t h e s e  two age groups as was done by 
Bogue and Bogue (1970:138-139) .  T h i r d ly ,  very  l i t t l e  i s  so f a r  known about  
the  r e l a t i o n s h i p  between age m i s - s t a t e m e n t  and even t  misplacement e r r o r s  in 
pregnancy h i s t o r y  d a t a .  As f a r  as  we known, the se  two e r r o r s  may i n t e r a c t  
or  a c t  s i n g l y  to g ive  r i s e  to  ' o l d e r '  or  ' y ounge r '  f e r t i l i t y  schedu le s  when 
they  o c c u r .  F u r th e r  r e s e a r c h  i s  needed to b r ing  out  the  r e l a t i o n s h i p  
between the  two e r r o r s  ( i f  any) .
F o u r th ly ,  i t  i s  sugges ted  t h a t  o th e r  methods should  be used in d e r iv i n g  
i n f a n t  m o r t a l i t y  r a t e s  to supplement those  ob ta ined  from pregnancy h i s t o r y  
d a t a .  At the moment, F een ey ' s  method us ing  the  p ro p o r t i o n  of  c h i ld r e n  dead 
out  of  those  eve r -born  to women in the  v a r io u s  f i v e - y e a r  age group seem to 
be a promising  method fo r  such an e x e r c i s e .
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Lastly, it was felt that the pregnancy history data from the area was 
not well reported for direct fertility and childhood mortality change to be 
measured. As a result the data had to be adjusted in various ways before 
any rates could be derived. Nevertheless, the data gave a fair idea about 
the level and pattern of fertility and childhood mortality in the area.
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Appöndix A2
Coding Sheet  f o r  Pregnancy H is to ry  Data
DEMOGRAPHIC SURVEY, 1974 
CARD NUMBERS 5 & 6 
RECORD OF PREGNANCIES
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D ata
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I Number of  h o u s e h o ld s
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o h l l d r e n
T o t a l  
Hale  
Feoiale
Numb er  of  c h i l d ren  ad o p ted  in  
P r e s e n t  p reg n an c y  s t a t u s _______
1 2 Numln-r of_p r eg n an e te a
' ». < »'d
14
15
16
17
18 
19
>
— c 
> -
-  5.CJ
*“• o 
>  ? 
^  ü
x 5-
~  % 
«9 C
“  o
P reg n an cy  number 
S t a t u s  o f  c h i l d  
Month of b i r t h  
Year  of b i r t h  
Sex of c h i l d  
Y e a r  d e c e a s e d ____
P reg n an cy  number 
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Year d ec e a s e d
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p reg n an c y  number 
S t a t u s  of  c h i l d  
Month of  b i r t h  
Year of  b i r t h  
Sex of  c h i l d  
Ye a r  d e ren  e d  __
61-62
. .
64-65
66-67
68
V W Q
Pregnan t y number 
S t a t u s  of c h i l d  
Month of b i r t h  
Year  o f  b i r t h  
Sex of  c h i l d
71-72
73
74-75 
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Appendix A3
Number of Female? by Age • ^931 7^
Age of Female
Study Area.
1 3 1
Year 13 14 15 16 17 10 19 20 21 22 23 24 25 26 27 28 29 30 31 32 n 34.
Number o f  Women
1951 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1932 41 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1933 36 41 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1934 62 36 41 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1935 32 62 36 41 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1936 137 32 62 36 41 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1937 28 137 32 62 36 41 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1933 97 23 137 32 62 36 41 56 0 0 0 Ö 0 0 0 0 0 0 0 0 0 0
1939 33 97 23 137 32 62 36 41 56 0 0 0 0 0 0 0 0 0 0 0 0 0
1940 53 38 97 28 137 32 62 36 41 55 0 0 0 0 0 0 0 0 0 0 0 0
1941 163 53 33 97 28 137 32 62 36 41 56 0 0 0 0 0 0 0 0 0 0 0
1942 52 163 53 39 97 28 137 32 62 35 41 56 0 0 0 0 0 0 0 0 0 0
1943 56 52 163 58 39 97 28 137 32 62 36 41 56 0 0 0 0 0 0 0 0 0
1944 90 56 52 163 53 38 97 23 137 32 62 36 41 56 0 0 0 0 0 0 0 0
1945 37 90 55 52 163 53 33 97 28 137 32 62 36 41 56 0 0 0 0 0 0 0
1946 196 37 90 56 52 163 58 38 97 28 137 32 62 36 41 56 0 0 0 0 0 0
1947 55 195 37 90 56 52 163 58 33 97 23 137 32 62 36 41 56 0 0 0 0 0
1943 132 56 195 37 90 56 52 163 58 38 97 28 137 32 62 36 41 56 0 0 0 0
1949 66 132 56 196 37 90 56 52 163 58 38 97 28 137 32 62 35 41 56 0 0 0
1950 119 66 132 56 196 37 90 56 52 163 58 38 97 28 137 32 62 36 41 56 0 0
1951 209 119 66 132 56 196 37 90 56 52 163 58 38 97 28 137 32 62 36 41 56 0
1952 86 209 119 66 132 56 196 37 90 55 52 163 59 33 97 28 137 32 62 36 41 56
1953 n 86 209 119 66 132 56 196 37 90 56 52 163 58 33 97 28 137 32 62 36 41
1954 129 77 86 209 119 66 132 56 196 37 90 56 52 163 58 38 97 23 137 32 62 36
1955 47 129 77 35 209 119 66 132 55 196 37 90 56 52 163 53 38 97 28 137 32 62
1955 267 47 129 77 06 209 119 66 132 56 196 37 90 56 52 163 58 38 97 23 137 32
1957 78 267 47 129 77 86 209 119 66 132 56 196 37 90 56 52 163 53 38 97 28 137
1953 201 73 267 47 129 77 36 209 119 66 132 56 196 37 90 56 52 163 58 33 97 23
1959 153 201 70 267 47 129 77 86 209 119 66 132 56 196 37 90 56 52 163 58 33 97
I960 165 153 201 73 267 47 129 77 86 209 119 66 132 55 196 37 90 56 52 163 58 33
1951 223 165 153 201 78 267 47 129 77 06 209 119 66 132 56 196 37 90 56 52 163 58
1952 191 223 165 153 201 78 267 47 129 77 85 209 119 66 132 56 195 37 90 56 52 163
1963 139 191 223 165 153 201 73 257 47 129 77 86 209 119 66 132 56 195 37 90 56 52
1964 195 139 191 22 3 165 153 201 73 267 47 129 77 86 209 119 66 132 56 195 37 90 56
1965 166 195 139 191 223 165 153 201 78 267 47 129 77 66 209 1 19 66 132 56 196 37 90
1965 253 166 195 139 191 223 165 153 201 73 267 47 129 77 95 209 119 66 132 56 196 37
1967 193 253 165 195 139 191 223 165 153 201 73 267 47 129 77 96 209 119 56 132 56 196
1963 272 193 253 165 195 139 191 223 165 153 201 78 267 47 129 77 86 209 119 66 132 56
1969 223 272 193 253 166 195 134 191 223 155 153 201 78 257 47 129 77 36 209 119 66 132
1970 223 223 2 7 2 193 253 166 195 139 191 223 165 153 201 73 267 47 129 77 3b 209 119 66
1971 232 223 223 272 193 259 165 195 139 191 22 3 165 153 201 73 267 47 129 77 86 209 119
1972 241 232 223 223 272 193 253 I b 6 195 139 '191 22 3 165 153 201 73 267 4 7 129 77 06 209
19/3 2 39 241 232 223 223 272 193 259 166 193 139 191 22 3 165 153 201 78 267 4 7 129 77 86
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Number of Females by Age; 1931-73. Study Area.
of Female
Year Total
38 36 37 33 39 90 91 92 93 94 45 46 47 48 49 50 51 52 53 54 55
N u m b e r o f W o m e n
1931 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 56
1932 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 97
1933 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 133
1534 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 195
1935 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 227
1936 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ö 0 0 0 0 0 0 364
1937 0 0 0 0 0 0 0 0 0 0 0 0 ’ 0 0 0 0 0 0 0 0 0 392
1938 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 489
1939 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 527
1990 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 535
1991 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 748
1992 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 800
1993 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 856
1599 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 946
1995 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 983
1996 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1179
1997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1235
1998 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1367
1999 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1433
1950 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1552
1951 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1761
1952 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1847
1953 56 0 0 0 0 0 0 ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1924
1959 91 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 5 3
1955 36 91 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 10 0
1956 62 36 91 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2367
1957 32 62 36 91 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 244 5
1953 137 32 62 36 91 55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2646
1959 23 13 7 32 62 36 91 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 279 9
1560 97 23 137 32 62 36 91 56 0 0 0 0 0 0 0 0 0 0 0 0 0 296 4
1951 33 97 28 137 32 62 36 91 56 0 0 0 0 0 0 0 0 0 0 0 0 313 7
1952 53 33 97 28 137 32 62 36 91 56 • 0 0 0 0 0 0 0 0 0 0 0 3373
1953 163 53 33 97 23 137 32 62 36 41 56 0 0 0 0 0 0 0 0 0 0 3517
1959 52 163 53 38 97 2 3 137 32 62 36 41 56 0 0 0 0 0 0 0 0 0 3712
1965 55 52 163 53 33 97 28 137 32 62 3 6 ' *41 56 0 0 0 0 0 0 0 0 3873
1955 9-0 56 52 163 53 33 97 23 137 32 62 36 41 55 0 0 0 0 0 0 0 4135
1967 37 90 56 52 163 5 3 38 97 23 137 32 62 3 6 41 56 0 0 0 0 0 0 4329
1953 195 37 90 86 52 163 53 33 97 23 137 32 6 2 36 41 56 0 0 0 0 0 4601
1959 56 196 37 90 56 5 2 163 58 33 97 23 137 32 62 36 41 56 0 0 0 0 4824
1970 132 56 196 37 90 5 6 52 163 53 33 97 23 137 32 62 36 41 56 0 0 0 505 2
1971 65 132 56 196 37 9 0 56 52 163 53 33 97 23 137 32 62 36 41 56 0 0 5284
1972 119 66 132 6 6 1 9 6 37 90 55 52 163 58 33 97 28 137 32 62 36 41 56 0 552 5
1 9 /3 209 119 6 6 132 56 1 9 * 37 90 56 52 16 3 58 33 97 23 137 32 62 36 41 56 5764
00
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1
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3
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3
1
1
1
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5
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2
2
2
3
0
0
2
0
0
0
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0
0
0
0
0
0
0
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0
0
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0
0
0
0
0
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Appendix A4
Births by Age o f  Female: 1931-73- Study Area.
Age of Female
14 15 16 17 18 19 20 21 22 ?! 24 25 26 27 23 29 30 31
R e p o r t e d B i r t h s
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 1 6 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 3 5 2 11 0 0 0 1 0 0 0 0 0 0 0 0 0
4 1 6 4 5 8 0 0 0 0 ' 0 0 0 0 0 0 0 0
2 3 5 7 8 7 15 0 0 0 0 0 0 0 0 0 0 0
4 0 17 4 6 10 9 13 0 0 0 0 0 0 0 0 0 0
1 2 3 11 6 16 10 8 12 0 0 0 0 0 0 0 0 0
0 1 11 2 15 7 9 8 11 10 0 0 0 0 0 0 0 0
5 0 1 10 5 9 7 7 7 10 15 0 0 0 0 0 0 0
2 15 5 2 17 5 37 5 17 14 5 13 0 0 0 0 0 0
1 3 19 3 4 19 5 21 ' 10 3 5 16 12 0 0 0 0 0
0 5 6 19 13 4 21 6 29 9 17 8 10 14 0 0 0 0
1 4 6 5 26 12 5 24 11 30 3 16 14 8 13 0 0 0
7 0 7 7 10 32 13 8 20 3 33 7 13 7 9 13 0 0
1 13 4 15 8 7 33 14 10 25 12 27 8 15 9 10 12 0
4 5 16 5 12 11 13 35 9 4 22 9 36 3 19 8 10 19
0 12 5 12 4 17 5 10 25 11 13 28 7 28 6 12 9 10
4 3 10 3 33 6 15 12 9 37 10 6 22 7 23 2 10 5
S 6 4 17 11 22 5 17 11 10 2 9 17 8 22 3 18 1 19
3 16 12 9 25 10 39 11 26 11 13 38 9 4 24 5 38 6
4 7 13 16 12 27 12 41 7 21 19 7 35 12 4 16 8 24
5 7 12 27 20 14 29 13 42 10 27 11 10 44 7 8 13 4
1 11 12 14 37 25 23 39 15 43 7 26 13 3 38 18 8 29
11 6 20 15 17 43 24 19 32 15 38 12 21 9 11 33 9 6
3 13 9 22 15 26 40 29 20 47 15 51 7 22 18 14 29 13
4 2 32 3 26 23 22 52 30 19 43 13 40 10 r> 13 11 35
5 11 6 33 12 24 19 17 44 29 17 32 10 37 3 23 16 12
4 7 14 9 45 10 36 18 22 46 32 16 29 13 43 3 24 15
7 7 15 32 14 57 12 25 16 25 35 24 22 35 11 46 5 22
4 19 13 24 39 15 72 12 40 20 31 53 33 13 37 16 51 8
4 5 15 16 22 38 18 31 11 28 24 17 48 28 18 35 11 43
5 3 12 30 26 33 44 24 72 14’ 39 16 30 44 25 19 31 20
2 16 13 19 37 34 36 52 17 81 12 33 22 19 55 27 17 23
5 6 10 22 28 35 36 36 37 19 73 16 39 21 27 43 22 21
3 11 14 26 24 43 57 50 33 60 26 72 11 2S 13 16 56 31
5 7 23 27 30 25 36 4 4 42 49 43 26 63 12 35 24 23 41
1 3 11 40 37 49 26 42 49 45 33 53 23 65 11 25 12 21
1 6 24 J2 43 13 33 30 49 61 50 44 53 20 73 9 37 13
2 4 16 25 30 53 23 33 26 53 52 40 33 41 15 43 7 23
0 5 9 21 16 37 72 37 45 29 35 57 36 51 39 14 62 10
'..” 1 ; 4') 4 611 7/4 Us 6 916 4,) 1 354 346 34 1 309 7 23 b 5 5 604 S03 512 4/8
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Appendix A4
All Births by Age of Female: 1931-73- Stuuy Area.
Age of Female
Y e a r
35 36 37 38 39 40 41 42 4 3 44 45 46 47 48 49 5 0 51 5 2 5 3 5 4 5 5 T T o t a l
^ R e p o r t e d B i r t h s
19 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 3 0 0 0 0 0 0 O ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
193'» 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
1 9 3 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18
1 9 3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 3
1 9 3 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 8
1 9 3 3 0 0 0 0 0 0 0 0 0 0 0 d 0 0 0 0 0 0 0 0 0 5 0
1 9 3 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 4
19 ;*0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 9
W l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7
m 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7
1 9 4 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 8
1 9 4 4 0 0 0 0 0 Ü 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 2
1 9 4 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 161
1 9 4 6 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 6
1 9 4 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9 0
1 9 4 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 7
1 9 4 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 5
1 9 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 6
1951 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 6
1 9 5 2 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0  _ 0 0 0 _  0 0 2 5 2
1 9 5 3 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 5
1 9 5 4 7 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 2 4
1 9 5 5 8 9 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 7 6
1 9 5 6 11 4 4 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 3 7
1 9 5 7 7 8 5 4 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 1 6
1 9 5 8 2 0 2 13 5 8 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 8 0
1 9 5 9 2 21 8 9 3 3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 4
I 9 6 0 17 5 15 3 13 5 5 7 0 0 0 0 0 0 0 0 0 0 0 0 0 4 8 6
1951 8 7 3 2 0 4 3 6 4 7 0 0 0 0 0 0 0 0 0 0 0 0 5 1 9
1 9 6 2 13 8 21 1 17 2 4 3 1 7 0 0 0 0 0 0 0 0 0 0 0 5 3 4
1 9 6 3 2 9 17 6 16 3 16 1 3 2 2 4 0 0 0 0 0 0 0 0 0 0 6 7 0
1 9 6 4 12 32 14 4 19 3 17 1 4 1 4 8 0 0 0 0 0 0 0 0 0 6 2 5
1 9 6 5 10 10 21 10 6 16 0 14 2 2 1 3 3 0 0 0 0 0 0 0 0 6 7 6
1 9 6 5 17 7 5 2 6 10 3 13 2 13 1 4 1 0 5 0 0 0 0 0 0 0 6 8 2
19 67 6 16 11 9 21 9 9 9 0 6 1 0 1 0 3 0 0 0 0 0 0 6 8 9
1 9 6 3 45 9 21 10 8 13 9 2 13 2 7 0 1 0 0 2 0 0 0 0 0 7 7 9
1 9 6 9 19 36 6 2 4 12 9 15 6 3 4 0 11 0 3 1 0 4 0 0 0 0 7 8 7
1 9 / 0 2 3 12 31 4 11 7 7 16 6 2 4 0 7 0 0 0 1 2 0 0 0 7 6 7
197 1 12 23 12 2 3 7 13 9 8 10 3 5 4 1 6 0 0 0 1 0 0 0 8 2 3
1 9 7 2 14 11 14 8 25 3 7 5 5 11 3 3 0 1 2 0 0 0 0 0 0 7 1 9
197 3 42 22 14 2 2 7 13 S 11 2 3 7 2 2 2 1 3 0 1 0 0 2 8 ) 8
T o t a l 136 2 6 9 2 1 4 2 0 6 181 134 111 41 6 3 44 40 12 15 17 7 8 8 4 0 0 2 1 4 3 $ -
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First Order Births b y Age of Female: 1931-73 • Study Area •
Age olf Female
Year . 13 14 15 16 17 13 19 2 0 2 1 2 2 2 3 2 4 2 5 2 6 >7 8 2 9 3 0 31 3 2 3 3 3 4
Reported Births
1 9  J 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 3 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 1* 1 2 1 3 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 5 1 1 1 5 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 6 1 0 3 3 1 7 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 7 0 3 0 6 2 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 3 3 2 3 5 5 5 2 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 3 9 1 3 0 14 4 2 4 4 5 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 4 0 0 1 1 2 7 3 6 3 4 2 0 0 0 0 0 0 0 0 0 0 0 0
1 9 4 1 3 0 0 7 2 9 3 4 2 3 1 0 0 0 0 0 0 0 0 0 0 0
1 9 4 2 1 4 0 1 7 3 3 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0
1 9 4 3 1 1 13 5 2 13 2 2 1 3 2 1 3 1 0 0 0 0 0 0 0 0 0
1 9 4 4 1 0 3 1 2 7 2 8 1 8 2 1 0 3 2 0 0 0 0 0 0 0 0
1 9 4 5 0 0 4 5 13 8 2 6 4 7 2 2 0 2 2 0 0 0 0 0 0 0
1 9 4 6 3 1 4 2 5 7 7 4 7 4 4 2 6 1 0 0 0 0 0 0 0 0
1 9 4 7 1 6 0 6 2 4 13 5 5 6 0 6 1 1 1 1 0 0 0 0 0 0
1 9 4 3 4 1 11 3 9 5 4 15 4 4 2 1 6 0 3 1 1 3 0 0 0 0
1 9 4 9 0 4 4 11 5 8 7 6 9 1 2 4 4 8 1 4 1 0 1 0 0 0
1 9 5 0 1 0 9 5 3 4 6 2 5 2 2 1 4 0 1 0 0 0 0 3 0 0
1 9 5 1 5 4 3 7 1 13 2 5 4 1 7 2 1 1 0 1 0 0 2 2 0 0
1 9 5 2 1 4 4 4 9 5 .9 3 S 5 1 6 1 . 1 3 0 0 _ 0 1 0 .  0 . ____0 _____
1 9 5 3 0 3 13 9 3 14 7 17 4 9 4 0 12 0 0 2 0 6 0 0 0 1
1 9 5 4 0 4 5 15 11 6 13 5 11 2 6 5 1 5 1 0 0 0 1 0 0 0
1 9 5 5 2 5 7 10 13 13 9 13 4 13 3 4 1 0 6 1 2 0 0 0 0 2
1 9 5 6 3 1 11 9 7 2 2 12 12 11 2 6 0 3 1 2 1 0 1 1 0 3 0
1 9 5 7 1 9 5 16 3 11 19 11 2 7 3 10 2 0 0 1 5 1 1 2 0 1
1 9 5 8 4 3 11 6 16 3 10 16 10 4 9 2 9 0 3 0 2 2 1 0 3 0
1 9 5 9 2 3 2 2 1 4 14 9 6 12 4 3 6 1 5 0 0 1 2 2 0 1 0  .
I 9 6 0 3 4 10 5 2 2 9 8 4 5 14 6 0 5 1 4 0 3 1 0 0 1 0
1 9 6 1 2 4 7 12 6 2 6 4 14 3 6 12 4 1 2 1 6 1 0 0 0 1 1
1 9 6 2 1 6 4 11 2 3 3 2 6 3 4 3 6 2 2 4 0 0 5 0 1 0 0 1
1 9 6 3 2 4 19 15 16 2 2 3 2 3 2 3 2 1 9 2 3 2 1 2 0 0 1 2
1 9 6 4 2 4 4 13 ' 3 14 10 10 2 3 2 4 2 1 6 1 0 1 0 2 0 2 1
1 9 6 5 2 5 2 9 2 0 16 12 2 2 9 10 2 4 1 2 3 1 0 1 4 1 0 1
1 9 6 6 3 2 16 10 17 2 6 19 13 17 4 12 0 5 0 1 7 1 2 0 0 1 0
1 9 6 7 0 5 5 9 19 16 2 0 17 12 9  ' 3 7 0 4 1 0 1 0 0 0 1 1
1 9 6 3 0 3 3 12 19 12 3 0 2 2 13 3 17 4 8 0 3 0 0 3 1 0 0 0
1 9 5 9 2 4 7 2 0 21 19 18 13 11 11 9 6 1 4 0 0 1 1 4 2 0 0
1 9 7 0 0 1 8 10 31 2 6 2 3 9 16 17 12 1 0 3 4 4 2 0 0 0 5 0 0
1 9 7 1 0 1 6 2 0 2 6 2 9 1 9 16 9 12 11 7 7 6 0 2 1 0 1 1 1 0  ■
1 9 / 2 0 2 4 15 2 1 2 5 2 7 11 13 13 15 6 2 3 3 0 2 0 1 0 1 0
1 9 7 3 0 0 5 9 19 27 2 0 3 2 12 7 4 a 13 3 3 3 0 2 0 1 1 0
Total*
! 5 8 1 1 0 22 5 1<>2 4 14 4C8 4 0 9 3 8 5 2 3 2 2 0 1 1 7 4 1 1 6 1 1 9 6 3 'io 15 2 4 2 7 2 4 17 17 11
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First Order Births by Age of Female: 1 9 3 1-7 3 . Study Area.
Age of Female
Year 35 36 37 33 39 90 91 42 93 44 45 46 47 49 49 50 51 52 53 54 55 Total
Reported Births
1931 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0
1932 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1933 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3
1939 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
1935 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 14
1936 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 16
1937 0 0 0 0 0 0 0 0 0 0 0 0 tf 0 0 0 0 0 0 0 0 16
1933 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30
1939 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37
1940 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29
1911 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 34
1992 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26
1993 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 63
1999 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 50
1995 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57
1996 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57
1997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53
1993 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 77
1999 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80
1950 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 53
1951 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66
1952 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 65
1953 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 109
1969 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 91
1955 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 112
1956 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 109
1957 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 115
1953 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 122
1959 0 3 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 102
I 9 6 0 1 0 3 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 0 0 0 109
1961 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 115
1962 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 113
1963 3 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 150
1969 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 123
1965 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 123
1965 0 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 160
1967 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 131
1963 3 0 ■3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 171
1969 0 0 0 2 0 1 0 0 0 0 0 0 3 0 0 0 0 0 3 0 0 162
1970 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 3 0 0 0 0 0 191
1971 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 175
1 9 / 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 3 0 0 0 165
1<1M 0 0 3 1 0 0 0 0 0 0 0 0 u 0 0 0 0 0 0 0 0 170
i U t a 1 .11 (> 5 ü 4 1 1 c 1 3 0 0 0 3 0 l) 0 0 0 0 1665
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Appendix B1
Indices of Accuracy of Age and Age-sex Reporting in 
Various Populations of Ghana
U.N. Secretariat Index
Whipple’s Index Myers’ Index Percent contribution
Populations Age Ratio Score Sex
Male Female Male Female Male Female
Ratio
Score
Index
(a)Cape Coast Pro.iect
1974 166 187 26 32 24 15 62 63
1975 157 187 24 33 15 18 68 80
1976 156 185 24 32 16 17 67 49
1977 156 189 22 30 18 19 63 52
1970 Ghana Census (b)
Total Ghana 179 138 28 32 23 29 48 43
Urban Ghana 157 175 21 27 15 23 62 45
Rural Ghana 190 192 31 34 22 27 51 51
W. Region 178 194 28 33 22 24 53 48
Key to Whipple's Index
1 . Highly Accurate Data Less than 105
2. Fairly Accurate Data 105 - 109.9
3- Approximate Data 110 - 124.9
4. Rough Data 125 - 174.9
5. Very Rough Data 175 and more
Sources : (a) and (b) Jain (forthcoming) 
(c) United Nations (1963) p 20.
Appendix B2
Per Cent of Blended Sum at each Digit and the
Value of Myers' Index among various Female
Populations of Ghana .
Digit
Cape Coast Proj ect Ghana 1970 Census
1974 1975 1976 1977 Total Urban Rural Western
0 18 19 19 20 20 18 21 21
1 6 7 6 7 6 7 6 6
2 10 9 10 10 10 11 10 10
3 7 7 6 6 7 7 7 7
4 8 8 8 8 8 9 8 8
5 15 15 15 14 14 13 14 14
6 10 9 9 9 10 10 9 9
7 7 7 8 8 6 7 6 6
8 13 13 12 12 12 11 12 12
9 6 7 7 7 7 7 7 7
Total 100 100 100 100 100 100 100 100
Index 26 24 24 22 28 21 31 28
Source: Jain (Forthcoming).
Appendix B3
Sex Ratios in Broad Age Groups for Ghana
Populations
Age Groups
0-14 15-44 45-64 65+ Total
Cape Coast
"TiT“
Project
1974 100.8 87.9 71 .5 96.1 95.1
1975 103.5 86.5 97.9 91 .2 95.0
1976 103.4 86.1 86.7 104.8 94.1
1977 102.3 85.6 91.3 100.8 93.6
Ghana Census
Total 1960 102.4 97.5 122.1 112.6 102.2
Total 1970 101.3 92.6 110.2 102.3 98.5
Urban 1970 92.6 106.1 113.4 78.9 99.6
Rural 1970 104.8 86.8 109.2 109.2 98.1
W. Region 1970 99.0 104.4 134.2 119.6 104.7
1968 Survey (b)100.2 82.6 101 .0 124.6 94.3
Sources : (a) Jain (forthcoming) 
(b) Gaisie (1976) p 19.
Appendix B4
Mean Age of Women at Birth of First to Tenth Order Births
Year Birth Order
of 1
Birth
2 3 4
Mean age at
5
Birth
6 7
(In Years)
8 9 10
1948 19.3 21 .3 23.5 25.2 24.8 26.3 28.7
1949 20.1 22.3 23.5 24.8 27.2 28.2 28.2 29.1 29.3 30.4
1950 19 .1 22.1 25.5 24.6 27.7 26 .7 31 .2 28.9 3 1 . 0 -
1951 19.3 21 .0 24.1 25.9 26.8 30.1 29.7 - 32.1 -
1952 1 9 . 0 21 .8 23.4 27.9 28.3 29.3 29.4 3 1 . 0 31 .2 -
1953 19.6 22.6 23.9 26.7 27.9 29.1 30.1 30.4 - -
1954 18.7 21 .7 24.8 25.8 28.2 30.3 31 .5 31 .8 30.7 33.4
1955 19.3 22.3 24.5 25.6 29.5 30.3 31 .4 34.7 35.3 36.1
1956 18.9 21 .8 24.3 26.1 28.8 30.5 31 .8 32.3 33-7 3 3 . 8
1957 19.8 21 .0 25.0 25.7 27.6 3 1 . 0 32.6 33.5 34.0 38.5
1958 19.8 21 .8 24.4 27.5 28.3 29.8 33.3 34.5 36.2 37.0
1959 19.8 22.9 23.4 27.4 29.0 29.8 35.2 35.5 31 .7 -
1960 19 .6 22 .9 25.1 26.3 28.8 31 .4 35.3 35.9 35.8 34.3
1961 20.3 23.2 24.9 27.3 28.8 31 .3 32.3 33-6 37.3 37.6
1962 19.3 21 .4 24.8 28.1 30.2 31 .5 33-4 36.1 36.3 38.3
1963 19.6 22.3 25.6 27.7 29.8 32.1 32.6 34.1 36.3 41 .3
1964 20.0 22.5 25.3 27.8 30.8 31 .4 32.7 36.8 38.3 39.3
1965 19.6 22.6 24.3 27.6- 29.0 31 .9 34.7 35.1 37.3 38.1
1966 19.8 23.4 25.2 27.4 29.6 31 .9 3 3 . 8 35.8 36.6 41 .4
1967 19.5 23.3 25.3 27.5 29.8 31 .2 33.0 35.3 36.5 38.9
1968 19.5 22.3 25.8 28.2 30.8 32.2 3 4 . 3 34.6 36.7 40.6
1969 19.8 22.2 25.8 28.4 29 .8 33.2 3 4 . 3 34.8 38.0 39.3
1970 19.8 22.8 25.5 28.3 29.2 32.3 33-3 36.0 36.9 39.3
1971 19 .5 22.4 24.9 27.8 29.8 33.2 34.8 36.9 34.4 41 .1
1972 19.6 22.9 25.7 27.2 31 .7 31 .9 3 3 . 6 36.7 38.8 39.5
1973 20.0 22.3 25.3 28.1 30.2 32.3 34.1 35.8 39.0 41 .3
Source: Pregnancy History Data, 1974. Cape Coast Project.
161
Appendix C
A note on the Calculation of Age at Death in 
Pregnancy History Data
The subtraction of the date of birth from the date of
death in respect of the deceased children in the pregnancy history
data results in their age structure giving information on the
number of children who died before reaching the exact age 1,
exact age 2, etc. These data are identical to the d column inx
a cohort life table where the radix (i.e. 1 ) is the reportedo
number of children born in that year. But in many surveys the 
month of birth and death is unreliable or sometimes not recorded 
at all. In such a situation the difference of the year of death 
and the year of birth gives the age of the deceased child as 0 or 
1 for those born in year t_ and died in year t+1, as 1 or 2 for 
those born in the same year t_ but died in year t+2 etc. The 
following Lexis diagram expedites the situation.
Year of death for those born in year t
t t+1 t+2 t+3
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The children who were 
born in year t_ and died 
in the same year t_ must 
have died before 
completing exact age 1. 
All these deaths occurred 
at age 0 and can be 
represented by area ABC.
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(ii) Of those who died in year t+1 but born in year t_,
some died at central age 0 and some at 1; the
deaths occurred in areas BCD and CDE respectively.
(iii) Similarly, of those who died in year t+2 but born
in year t, some died at central age 1 (area DEF)
and some at age 2 (area EFG).
The subtraction of the year of birth from the year of
death gives the deaths which occurred in areas ABC, BCED, DEGF etc.
The task then is to split the deaths in the parallelogram (BCED or
DEGF) into deaths in two triangles (BCD and CDE or DEF and EFG), and
add the deaths in the relevant triangles to obtain deaths
experienced by each cohort at ages 0, 1, 2 etc., the equivalent of
the d column in the life table. Thus the deaths in triangle x
ABC could be added to deaths in triangle BCD, to obtain the total 
death before exact age 1 experienced by the cohort born in year t_. 
Similarly the sum of deaths in triangles CDE and DEF will give 
deaths experienced by the cohort of year between the exact ages 
1 and 2 etc. Having obtained the age structure of deaths in this 
fashion life table functions based on the real cohort data can be 
derived directly.
The splitting of the deaths in each of the parallelograms 
into two triangles as mentioned above can be done with the help of 
the model life tables.
If f denotes the separation factor at age x, d the number x x
of deaths between exact age x and x+1, then at a given level of
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mortality can be split into two triangles ABC and BCD, d^ into
two triangles CDE and DEF etc. as follows:
(i) Deaths in triangle ABC = (1-f )do o
" " " BCD = f do o
(ii) Deaths in triangle CDE
" " " DEF
(iii) Deaths in triangle EFG
" " " GHI
(l-fx)d
fidi
d-f2)d
f 2d2
1
2
and so on.
From (i) and (ii) , the proportion of deaths occurring, in 
triangle BCD among total deaths in two triangles BCD and CDE 
(i.e. in the parallelograms BCED) is equal to
f d o o
f d + (1-f.) d_ o o 1 1
The proportion of deaths in triangle CDE will be (1-f ) d^
f d + (1-f ) d. o o 1 1
Similarly the proportion of deaths in triangle DEF to total 
deaths in parallelogram DEGF will be
£A
fidi + (1-f2>
, and the
deaths in triangle EFG, the difference of the above from unity. 
Thus as a general rule, the proportion of deaths which 
occurred in year t+x+1 to cohort of year t_ at age x and x+1 can
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be written as follows.
such as 
two ages 
the
2, etc. 
North
proportions for splitting deaths at an 'observed' age in the
pregnancy history data and found that these proportions at a
given age did not differ between the levels of mortality but
differed according to the family of life table selected at the
same level. The following table presents these proportions for
males and females based on the North and West family of tables
at the mortality level of 14. The assumed values of the
separation factors were f = .335, fn = .40 and fn, f etc. allo 1 2 3
equal to 0.5.
At age x
At age x+1
f d x x
fA  + (1-fK+l> dX+l
(1-£x+l> dx+l 
£xdx + (1-£x+l) dx+l
where x represents the age.
The 'observed' numbers of deaths in parallelograms 
BCED in the pregnancy history data can then be split into 
based on the above proportions and, as mentioned earlier, 
deaths experienced by each cohort before exact age 1, age 
can be worked out.
For various levels of mortality 13, 14 and 15, and 
and West families of life tables we calculated the said
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Proportion of Deaths in Various Years 
to Cohort of Year t
Year/Age North family (Level 14)
West family 
(Level 14)
Selected 
Values 
for Both 
SexesMale Female Male Female
Year t
Age 0 1.00 1.00 1.00 1.00 1.00
Year t+1
Age 0 .7673 .7584 .7935 .7638 .75
Age 1 .2327 .2416 .2065 .2362 .25
Year t+2
Age 1 .5682 .5582 .6462 .6410 .56
Age 2 .4318 .4418 .3538 .3590 .44
Year t+3
Age 2 .5736 .5661 .6045 .6074 .56
Age 3 .4264 .4339 .3955 .3926 .44
Year t+4
Age 3 .5678 .5639 .5733 .5691 .56
Age 4 .4322 .4361 .4267 .4309 .44
The differences in the proportions between North and West family 
of tables occurred because of differing childhood mortality patterns 
assumed in the model tables. The differences seem to merge with
the advance in age.
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The calculations presented in the table could not be 
extended beyond age 3 and 4 (i.e. year t+4) as the single year d 
values after age 4 were not available. However a complete life 
table for Bangladesh (1977 : 89-92) was available and based on 
this we calculated the identical proportions presented in the 
above table for ages up to 9 and 10. It was discovered that 
these proportions declined with increase in age and approached 
0.5 at about age 10.
Due to the uncertainty of the appropriateness of the 
model life table for the Ghanaian situation, it was decided to 
use the proportions given in the last column of the above table. 
For deaths of cohort of year t_ which occurred in years beyond 
year t+4, a proportion of 0.5 was assumed to apply. Based on 
these calculations the tables in Appendices Cl and C2 were
obtained.
Appendix C1
Male Births and Adjusted Deaths up to exact age 6
Study Area: 1950-72
Year
of Birth
Number of 
Births
Age
0
at Death from age x tc 
1 2  3 4
) x+1 
5
1950 147 24 3 2 2 1 1
1951 106 12 2 2 1 0 1
1952 130 14 2 1 0 0 1
1953 132 19 2 1 2 1 0
1954 168 21 3 2 1 1 1
1955 151 12 2 2 1 2 1
1956 212 11 2 2 2 1 1
1957 210 17 4 5 3 0 0
1958 245 22 8 6 1 2 2
1959 258 25 5 6 3 2 3
1960 261 21 5 4 3 3 2
1961 232 25 5 4 2 1 1
1962 293 16 4 4 3 2 2
1963 264 26 5 4 2 2 1
1964 342 27 7 5 3 2 1
1965 314 26 5 3 1 1 1
1966 350 39 7 4 3 2 1
1967 341 26 6 5 2 1 1
1968 405 32 9 6 4 3 -
1969 386 31 8 7 5 - -
1970 409 45 8 7 - - -
1971 435 32 7 - - - -
1972 409 41 - - - - -
Source: Pregnancy History Data , 1974. Cape Coast Project.
Appendix C2
Female Births and Adjusted Deaths up to exact age 6
Study Area: 1950-72
Year of Number of Age at Death from age x to x+1
Birth Births 0 1 2 3 4 5
1950 129 10 1 1 1 1 1
1951 110 9 1 1 2 1 1
1952 156 8 3 4 2 1 0
1953 133 13 3 2 1 0 0
1954 191 11 1 2 1 2 1
1955 164 14 1 1 1 1 0
1956 232 13 2 3 3 2 1
1957 229 15 5 4 1 0 1
1953 224 19 4 2 0 1 1
1959 247 29 5 4 3 1 1
1960 237 12 7 7 3 2 1
1961 259 20 2 2 1 1 0
1962 288 21 6 3 2 3 3
1963 291 20 4 5 3 2 1
1964 355 37 7 4 1 2 3
1965 328 25 3 4 3 2 2
1966 350 27 9 8 3 1 1
1967 323 20 3 3 5 4 3
1968 359 20 4 4 3 2 -
1969 392 30 13 8 3 - -
1970 414 28 10 12 - - -
1971 387 27 9 - - - -
1972 430 38 - - - - -
Source: Pregnancy History Data, 1974. Cape Coast Project.
